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The Kingsley Boiler, 


The accompanying illustrations, pages 1 
and 2, represent an outside view, and a lon- 
vitudinal section of the Kingsley boiler. The 
construction of this boiler is very simple, as 
will be seen by referring to the sectional 
view. It the 
crown sheet is the top of the inner shell ; the | 
remaining part of this shell is placed at 
equal distances from the outer shell, leaving | 
, water space between the two. The tubes! 


is composed of two shells ; 


are screwed into the crown sheet and project 
downwards into the inner shell; the lower 
ends of the tubes Above the 
crate the flues are shorter than in the remain- | 


are closed. 
ing part of the boiler, so as to leave room for 
firing. The two shells are stay-bolted, the 
construction of the boiler giving an excellent 
the 
from the crown sheet to the outside shell are 


pportunity to do so effectively ; braces 
shown in the sectional view. 

The heat from the fire at A passes back- 
ward among the tubes, and when it reaches 
the rear of the boiler it returns between the 
suter shell and brickwork or casing, to the 
smoke-stack. It will thus be seen that the 


water in the space between the shells is 
heated on both sides. 
The feed water, before it enters into the 


boiler, is heated by passing through the coil 
(7, placed directly under the boiler. 

A boiler of this kind is in use in Mr. R. 
Gair’s factory of paper goods in Brooklyn, 
NX 
yping 100 horse-power; besides this, steam is 


It supplies steam to an engine devel- 


aken from the same boiler to heat 150 glue 
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| pots, and also to heat the building, and we 


are informed that the fuel necessary for these 
purposes is one chaldron of coke per day. 
The dimensions of this boiler are: 
Length, outside... 5.20.26 14 feet. 
. 38 inches. 
RaAPEAO BURTACG So .5. 05 <w'o'p aa bis 12 square feet. 
Heating SAriace. 4... 5. 6... 655 st 
Chimney diameter.......... 24 inches. 
Height from grate.......... 47 feet. 
It is claimed that the scientific tests made 


a 


WN 


RENN 
THE 


with this boiler showed an evaporation of 
9.971 pounds of water from and at 212°, per 
pound of coal. 

These boilers are furnished by the Kings 
ley Steam Boiler Manufacturing Company, 
Washington & Water sts., Brooklyn, N. Y. 


ile 


Topical Questions at The Mechanical 
Engineers’ Meeting. 

In answer to the topical query, No. 66, 
‘* What experiences and phenomena can you 
describe as to the conduct of steels under the 
conditions in which you were using them ?” 
—the following letters were read : 

In accordance with the request that articles 
should be contributed to the discussion of the 
phenomena of steel, I submit the following : 

In the discussion at the Nashville Meeting, 
as to the significance of the peculiar curved 
lines which appear in the disturbance of the 
surface scale of steel boiler plates, caused by 
the strains of shearing, some of the members 


claimed that it was only a scale disturbance, 


For Sale Everywhere by Newsdealers. 


KINGSLEY BOILER. 


ENTERED AT Post 


and did indicate the 
metal, 

Ihave reason to believe, however, that it 
is an indication of injury to the body of the 
metal, and send herewith a piece of plate 
which 
was stretched and broken in a testing ma- 
chine ; the lines show very plainly that the 
metal had been strained beyond its elastic 


not any injury to 


has been so affected, and afterwards 


limit, not only upon the surface, but to some 
depth (as shown on the edges of. the test 
piece), so that when afterwards it was stretch 





N 


ed, it did not so readily yield at these points, 
leaving elevations of slight extent upon the 
surface. 

The lines on this sample are not so much 
the peculiar curved ones, the result of shear 
ing, as they are those resulting from the curl- 
ing of the narrow scrap at the shears, and the 
subsequent straightening to prepare for test 
ing. 

I have observed, as also have many other 
workers of steel, that metal of some degree 
of ductility, when subjected to strains, will 
sometimes crack like glass, showing no evi 
dence of ductility at the point of fracture. I 


noticed some tive years ago one striking case 


of a plate of American-made Basic steel, 
which was sent to a locomotive works to try, 
its flanging qualities. It was flanged into a 
locomotive throat sheet, the edges being first 
turned down and then the concave end work- 
ed out. 

The next morning a crack appeared at the 
opposite end A (page 2), which had not been 


heated at all, and had had the roughness of 


shearing removed by planing. This crack 
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continued to extend for a week or ten days, 
until it reached the whole way across to the 
part that had been heated. 

This, of course, was due to the contracting 
strain at the flanged end, and the sides of 
the crack showed little or no evidence of hav- 
ing reduced or stretched at the fracture. 

I had atest piece taken from the side of 
the crack (as at #), and prepared so that, when 
pulled, it had the crystalline face of the 
crack for one edge of the test piece. 

The test taken nearly across the grain of 





of 68,580 
pounds per square inch, and a reduction of 
area of 


showed a tensile strength 


rolling 


12 per cent., with a fibrous fracture. 
I send one end of this piece, which, however, 
is almost too old and rusty to show its 
character, 

I also send some numbers of the 
of the 
sults of 
father. 


One series, 1878, shows that steel and iron, 


‘** Journal 
Franklin Institute,” showing the re 


some curious tests made by my 


both, when raised to about 600° heat Fahren- 
heit, lose in ductility and gain in tensile 
strength ; this is also corroborated by bend- 
ing, and tensile tests made in Europe, and 
translated for the ‘‘ Journal of the Franklin 
Institute,” in 1885, 

Another set of my father’s tests shows the 
effect of straining iron up to nearly its elastic 
limit, and continuing the strain for twenty- 
four hours or more, the result being in some 
cases, raising the elastic limit almost to the 
ultimate strength of the material. 

I should be glad to be present at the vari- 
ous discussions upon this subject, as they 






















































































2) 
would no doubt be deeply interesting, but I 
cannot make it convenient to do so. 
Cuas. L. Husron. 
Lukens Rolling Mills, Coatsville, Pa. 


In discussing topic No. 66, I would like to 











DAMAGED SHEET. 


call attention of the members to the import- | 


ance of giving, as far as possible, the history 
of the steel under consideration. 

To those not engaged in its manufacture, 
steel is steel, but not necessarily so to those 
engaged in the business. Unless the history 
of its manufacture is known, much 
of the other information about it 


useless, 


1S 


Even with the chemical analysis 
known, which is essential, the great 
variations in physical properties due 
to different methods of manufacture 
and subsequent treatment may ac- 
count for any anomalies, and unless 
these are known, the mysterious ele- 
ment of the symposium will not be 
kept at a minimum. 

As no two plates are alike, no two 
alike, and two men 
alike, the most complete description 


methods no 
of the steel would include the name 
of the firm and man who made the 
steel. Then would follow the sub- 
sequent manipulation to put the steel 
inshape for use. Even then the mis- 
haps it has met with from bad work- 
manship will never be known. 
Linden Steel Co. H. D. Hipparp. 
In answer to query 66: During 
the year of 1883, when. re-arraiging 
the driving system at Lawrence 
Pacitic Mills, it was thought that steel 
shifts for head lengths would 
stionger and more 
iron, 


be 
than 
large 
number of these, of four and five inch- 
The cal- 
culated sizes were amply sufficient to 
carry their respective loads, and the 
shafts were all supported by hangers 
near the pulleys, and were firmly 
held. 

In less than a year two five-inch 
shafts had brokenin one place, and 
one in another place, and four four- 
inch shafts had broken. 


desirable 
Accordingly, quite a 


es diameter, were put in. 


These were 
replaced with forged iron shafts which were 
subjected to the same conditions of load, 
speed, etc., the bearings remaining the same 
as before. 


The five-inch shafts are still running under | 


The four-inch are still 
running, although the conditions have more 
recently been changed. The other steel head 
lengths, which did not break, were all chang 


the same conditions. 


ed for iron with one exception, which still re- 
mains as it was, Cuas. T. MAIN. 
In 1885, [ had occasion to make a series of 
dies and punches for the Estey Organ Com- 
pany, to be used in punching sheet brass for 


reeds, both block and tongue, for use in their | 


organs, 


The steel was No, 4, Sanderson Brothers | 
The bar | 
|through the authority of a member that 


Steel Company, Syracuse, N. Y. 
Was Cut into various sizes in a planer, heated 
* * ina charcoal fire, and annealed in 
wood ashes. 
ous sizes and thickness, ranging from 174 X 
+x 8to4 x 8 x 38. 
bright red, in 


These were heated toa 
the instruc- 
tions printed upon the label on the bar of 


accordance with 


steel, and hardened in water and ground 
without the temper being drawn in the least. 


They were then planed to vari- | 


‘ Nashville. 


AMERICAN 





They were then subjected to grinding in an 
emery grinder to the proper sizes ; they were 
ground on a frame, but not confined, remain- 
ing loose so as to allow-the steel to move, if 
there were any tendency in that direction. 
As the skin was removed upon one side, the 
surface was slightly concaved, and they had 
to be turned over and ground upon opposite 
sides five times before they ceased changing 
their form. 

The various blocks were planed .010 thicker 
than the finished size, to allow for grinding. 
They were ground .001 of an inch alternate- 
ly on each side, receiving a total of five grind 
ings upon each side, reducing the total thick- 
ness .010 of an inch, as above stated. 

After they had been ground a few hours, 
they began to crack, and nearly every one 
was ruined by reason of this tendency. In 
seme cases they would break into a dozen 
I had Sander- 
son Brothers Steel Company, and they attrib- 
uted the fact to overheating, but the descrip- 
‘‘a bright red,” had strictly 
followed, and had been none too high for 
similar steel for a like use. 

Samples of this were sent to Sanderson 


pieces. communication with 


tion, been 


Brothers and tempered by them, and the! 


| 
I 
I 
i 
Hi 
Ht 


; temper slightly drawn, but it was not suf 


We then re- 
to steel No. 5, same make, which had 
precisely the same treatment as first described, 
and which 


ficiently hard to do the work. 


sorted 


has resulted in no case in break 
age. 

The work performed by the sample re- 
turned to us by the Sandersons the 
punching of tive thousand reeds without re- 
grinding, while the No. 5 will punch twenty 
thousand, and with some thicknesses 


was 


even 
more, 

The dies were perfectly square, and were 
set with a piece of tissue paper .0005 in 
thickness between them, cutting a perfectly 


smooth edge. Levi K. FULLER 





Having taken part in the discussion on 
steel at the Nashville meeting, and learned 
steel is another 
illustration ‘‘ of the unexpected which some- 


electro-plating tempered 


times happens,” and having constant remind- 
ers in the same line, I should be interested 
and instructed by the continuance of the dis 
cussion of this topic. 

I forward to you the drill spoken of at 
The singular regularity of the 
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fracture is peculiar. The break was not at a 
shoulder, but about an inch therefrom. As 
I stated at the meeting, this piece of steel 
broke during the night, after having been in 
the 
This shank was forged from larger stock and 
cooled by dipping in water. There was heat 
enough to harden it somewhat, as shown in 
the 
the fracture, but 


hands of a workman for several hours. 


The cooling no doubt caused 
why it should have taken 
several hours before the break occurred, I do 
not understand. The 
handling, but broke during the night while 
lying on a machine—the part shown being 
found on the floor. I think it is not good 
practice to hurry the cooling of steel in this 
way, although the water annealing of steel is 
usually satisfactory if carefully done. 
breakivg after hardening is not unusual, 
sometimes not developing for several days. 


groove. 


steel stood rough 





One of the members spoke of such an inci- | 


dent happening after months. There may 
be for the belief that clock and 
watch springs break during a thunder shower 
more frequently than at other times, and 
that a razor is improved in cutting qualities 
after lying unused for some time. 

I forward part of a large tap broken in 


foundation 
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hardening ; 
apparent. 


large tools ; 


the imperfection of the steel is 
Such a fracture is Common with 
whether large tools that do not 
break have this imperfection or not, it is im- 
The majority of sizes 4 
and above, that do break, show irregularity 


possible to know. 


in grain somewhat like the sample. 

The naturally arises, ‘‘ Why 
should so slight a cause produce this result ?” 
The most common breakage of taps in hard- 
the 
I think by screw- 


question 


ening is at about one diameter from 
entering end of the tap. 
ing an iron washer over the end of the tool, to 
keep the water from it, this breakage could 
This could be done by tapping 
out the center for a small machine screw and 


be lessened. 


holding the washer against the tool by this 
screw. 

I forward some samples of drills cracked in 
Much the larger loss from break- 
age in drills larger than 4 inch, show this pe- 
culiar fracture. It is not confined to any 
part of the twist, though the samples are to- 


hardening. 


wards the shank or solid part of the drill. 
You will notice a peculiar uniformity in the 
fracture. In all the hundreds I have noticed 
the fracture never is reversed, or pointing to- 


wards the shank. I am convinced that this 





This | 
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break is from solid stock, not being caused 
by an imperfection in the steel. 
Gro. R. STETSON. 
New Bedford, Mass. 


In answer to the question—How much al 
lowance is wise in shrinkage fits with steel 
the following answer was read : 

One part in one thousand ; thatis, ; 59th o! 
an inch foreveryinch in diameter. Reason- 
Machine may be strained 30,000 
pounds per square inch without giving an 


steel to 


appreciable permanent set, or exceeding its 
elastic limit. The modulus of elasticity of 


steel being about 30,000,000 pounds, a strain 
of 30,000 pounds causes an elastic stretch 
of ,j9th part of its length. The American 
Master Mechanics’ Association prescribe the 
following shrinkage of tires : 


38” diam. .040 allowance for shrinkage. 
44" 047 ue ~ 
50” a .0538 me ne 
56" e .060 = aS 
§2" xe .066 oy or 
66" ke 070 = = 


This is about one part in 950. 

Wo. KENT. 
The following remarks on the shrinkage of 
steel were made by W. E. Crane, of 
Waterbury, Conn.: 

The peculiarity of steel shrinking 
when hardened is valuable in many 
industries, such as dies for drawing 
tubes, rivets, etc. When a die be 
comes worn it isa simple matter to 
take it to the blacksmith and have 
it re-hardened and shrunk. If stee!] 
would do this indefinitely these dies 
could all be worn out on one size, 
but there is a limit to the number 
of times that the same piece of steel 
will shrink; this number 
some five to seven, after which it 
does not shrink. It is possible that 
steel might be re-heated and cooled 
seven or eight times, if it would not 
be injured, and then the tool ground 
to size and hardened, and retain its 
size. 


being 


a 
Salt was manufactured in Cheshire 

for many centuries before the salt 
beds were found. Indeed, it 
not till 1670, during some boring 
operations in search for coal at Mar 
bury, near Northwich, that the top 
bed was discovered. Mines were 
worked in it-shortly afterwards, but 
net Catensively, there being no means 
of transporting the output. Fifty 
years later—1721—the river Weaver, 
which flows through the heart of the 
salt district, was made navigable. 
Communication with the rapidly-de- 
veloping port of Liverpool being thus 
established, a great stimulus was 
given to salt-mining; and in 1782 
nearly 10,000 tons of rock salt were 
sent down the Weaver. In 1781 
the bottom bed discovered, 
the quality of it being superior, all 
new mines were sunk to it, and most of the 
top mines abandoned. One after 
another the top mines collapsed, leaving large 
funnel-shaped pits to mark their position. In 
mining the lower stratum, it is the practice to 


Was 


was 
and 


were 


excavate only the lower—and purer—portion 
of the bed, and to leave very large pillars to 
support the When the boundary of 
the owner is reached, water is admitted ; and 


roof. 


after it has become saturated, it is pumped 
up as brine, for the manufacture of white salt 
and of alkali by the ammonia-soda process 
—The Engineer (London), 


ae 


A local correspondent of an Ohio weekly 
paper recently undertook to describe a large 
manufactory, and, after giving the sizes 
of the various buildings, said : 

There are connected with the works five 
engines with total of 28,800 square feet of 
surface, which represents 760 horse-power ca 
pacity, making a grand total of 570,980 square 
feet of works. 

We suppose there must be some sort of a 
diagram or key to accompany that statement, 
but not having one at hand we are unable to 
explain it. 
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Modern Locomotive Construction. 


By J. G. A. MEYER. 





SEVENTY-SEVENTH PAPER. 


eter of the bolts through the central side rod 
is 1! 
the front and rear straps is 1 inch. 


inch ; the diameter of the bolts through 


the whole thickness of the strap ; 


MACHINIST 


tind 
the hole o for the oil cup drilled through 


urge engines. In some straps we 


in others, 


The area of a piston 20 inches in diameter we find this hole only drilled part way 
is 314.16 square inches. The total maximum through the wing, and then a smaller 
steam pressure on the piston will be hole s about 8 of an inch in diameter 

314.16 « 120 = 37699.20 pounds, drilled through the remaining part of the 


Side rod straps for consolidation engines. 
«. 448 represents the wheel base for a con- 
lidation engine. Here we have four wheels 
mnected on each side of the engine. The 
heel marked A is one of the first pair of 
rivers, Bone of the second pair, C one of 
e third pair, and D one of the rear or fourth 
iir of drivers. In some of this class of en- 
nes the main rods are connected to the sec- 
id pair of drivers. The front side rod £, 
e central side rod /’, and the 
_and also the main rod V, are represented 
their center lines only. 
In this class of engines the equalizing lev- 
ers are arranged, like in the former class, to 


rear side rod 


throw, as near as possible, an equal amount 
of weight on each driver ; hence for the pur- 
pose of designing the side rod straps we may 
again assume that all drivers have to bear an 
equal amount of weight ; we 
sume, as in the former cases, that the whole 


may also as- 


steam pressure on the piston is utilized for 
rotating the wheels. Since four wheels are 
connected on each side of the engine, it will 
require, under the foregoing assumptions, 
one-fourth of the total steam pressure on the 
piston to turn each wheel. 

When the wheels are connected, as shown 
in Fig. 448, the front side rod # will have to 
transmit motion to one wheel; that is, the wheel 

{ ; the central side rod #’ will have to trans- 
mit motion to the second wheel B, and by a 
little reflection it will be seen that the same 
side rod F' has transmit 
through the front rod #, to the front wheel 
A. We may therefore say that the work per- 
formed by the central side rod #’ is equal to 
twice that performed by the front rod /, and 
conclude that under our assumptions the 
tensile force acting on the side rod F’, due to 
the steam pressure on the piston, is equal to 
one-half of the total maximum pressure on 


also to motion, 


the piston ; and that the tensile force acting | 


on the front side rod # is equal to one-fourth 
of the total maximum steam pressure on the 
piston. Such conclusion will be correct so 
long as the “engine is in first-class condition, 
ind running over a perfect and straight road. 
But when the engine is running over curves, 
ind the road-bed is not perfect, and the wear 
has caused play between the axle-boxes and 
the wedges, the ratio between the tensile 
forces acting on the ceuiral and front side 
rod will not be exactly as two to one. 
Again, since the action at one end 
f the central side rod is equal to the 
reaction at the other end, we conclude, 
id correctly, too, that the straps on 
this rod should be of equal dimensions. 
furthermore, practice has shown that 
the 
rods is somewhat than that on 
he central rod. The thickness g (Fig. 
149), of the side rod obtained 
by the following rules, will agree with 


he stress on front and rear side 


less 
st raps, 


modern practice. 

Rule 58. To tind the thickness at g 
Fig. 449), for the front and 
od straps, for consolidation engines. 


rear side 


divide the total maximum steam press 
ire on the piston by 33,600; divide 
he quotient thus obtained by the width 
f the strap minus the diameter of 
he bolt through it ; add 4’ 


» the last quotient ; the sum will be 


of an inch 


he required thickness. 
Rule 59. 


f the central side rod straps, divide 


For tinding the thickness 


ie total maximum steam pressure on 
he piston by 33,600 ; divide this quo 
ent by the width of the strap, minus 
he diameter of the bolt through it, and 
ld 
he sum will be the required thickness at ¢ 
ig, 449), 


hea nuple 92. 


of an inch to the last quotient ; 


What should be the thick 
ess of the side rod straps for a consolidation 
ngine having cylinders 20 inches diameter ? 
\laximum steam pressure on the piston 120 

uunds. The width of the central 
raps, and also the width of the front and 
the diam 


side rod 


ar side rod straps, is 24 inches ; 


and 


37699.20 


thickness, as shown in Fig. 449. 


The latter 





1.122. 
33600 we believe to be the best practice, as this will 
Vig. 448 
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Fig. 450 


MopERN LocoMOTIVE CONSTRUCTION, 


The thickness at g for the front and side 
rod straps will be equal to 
1,122 
oi 4 + i6 
very nearly. 
The thickness for the central side rod straps 


- .748 + |}, 1,°, inch, 


will be 
1.122 , 
24— 1h 
very nearly. 


.516 +8 1 j%; inch, 


4 
Pon! 
f 
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PATTERN MAKE 


After the thickness at y, Fig. 449, for the 
side rod straps, has been obtained, we de 
termine the thickness at f and / in a manner 
to that adopted for finding 
thicknesses for the main rod straps, namely, 
the 
greater than at g ; and the thickness at / is 


similar these 


thickness at f is made { of an inch 
of an inch thicker than at g for small 
greater for 


made 4 


engines, and from & to 4 inch 





not reduce the strength of the strap as much 
as when the large hole is drilled clear through 
the thickness, 
A — 
Pattern Makers’ Saw Roneh, 

The machine illustrated herewith is made 
by Frank H. Clement, Rochester, N. Y. It 
is adouble bench, carrying a rip and cross-cut 
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rs’ Saw BENCH. 


suw, 
of which can be raised or lowered by the ad 
justing screws shown. 

The frame is of iron, cast in one piece ; i 


has a large central throat, giving easy access 


to both saws. The slitting. gauge is clampec 


toa way outside the table, and is accurately 


stopped for square or miter. The arbo 


frames are stayed at both ends, and the ar 


side by side, on separate arbors, either 





Alto 


gether the machine appears to be substantial 


bors have screw adjustment endwise. 


and convenient. 


= 


Fair of the American Institute, 

At this writing, this fair is in its third 
week, and may therefore be considered fairly 
under way. Those who visit it in the ex 
pectation of seeing much in the way of me 


Not 


some good exhibits, but 


chanical exhibits will be disappointed. 
that 
that there are very few of them. 


there are not 
In steam engines the number is smaller 
than we recollect to have ever seen before. 
The main line of 
W hitehill-Corliss 
(N. Y.) Steam 
is 2248 
per 


shafting 
built by the Newburgh 
Engine Works. This engine 


is driven bya 


, and runs at about 70 revolutions 
Che 
to be excellent, and its 


minute. workmanship appears 


smooth running is 
much admired. 

Cooke & Company, New 
x10 
ning at 320 revolutions per minute, driving a 
This substantially 
without noise, and attracts a good deal of 
This tirm also exhibit hand ma 
chinery for screws and bolts, and the Dodge 


York, exhibit 


an &$ Seck automatic engine, run- 


dynamo. engine runs 


attention. 


split wood pulley. 

A. C. Manning & Co., New York, show 
the Otto gas engine in a variety of sizes ; 
and pump combined. As 
usual, engines perform excellently. 
This firm also exhibit the Tangye gas ham 


also an engine 


these 


mer, 

The Baldwin gas engine is on exhibition 
driving dynamos, as recommended for small 
plants, as in private residences, 

There 
gas engines of small power. 

Timothy Kieley, New York, exhibits return 
steam traps, pump governors, damper regu 


are one or two other exhibitors of 


lators, ete. 
Iline & 
Eureka ” 


New York, 
pressure and damper 


Robertson, show 
packing, 
regulators, and other appliances, 
which is ‘ eliminator,” for removing 
from 


amongst 
Hine’s 
grease exhaust steam. This is shown 
in operation, and appears to perform its work 
admirably. 

In machine 


Newark, N. J., 


tool grinders, 


tools, E. Gould & Eberhardt, 
exhibit upright drills, straj, 
ers, presses, “tomatic geal 
cutters, ete, 


E. E. New 


planers for electrotypes, milling machines, 


Garvin & Co., York, show 


multiple spindle drills, foot lathes, hand 
lathes, tapping machines and screw machines, 
Gould & Eberhardt, and E. E. Garvin & Co., 
with W. F. & John who 
exhibit foot lathes in a variety of 


and also foot sawing machines, 


Jurnes Co.,, 


SIZeS, 
the 


tools. 


are only exhibitors of machine 
Their 
large, are good, 
Bradley & Co., of Syracuse, N. Y., 
exhibit 
they 


wagon, 


exhibits, though not 


cushioned power hammers ; 


have also in their exhibit a 
all the 
was forged with one of these hammers. 

The Hall Steam 


York, exhibit a duplex steam pump. 


iron-work of which 


Pump Co., New 


Copeland & Bacon, New York, show 
hoisting engines and hoisting machin 
ery: 

A. Aller, New York, 


densers, injectors, exhaust heads, steam 


shows con 


traps, ete. 


James Brandon, New York, ex- 
hibits his balanced piston packing, 
D. DeKremen & Co. exhibit the 


St. John self-adjusting piston packing, 
for which they are prepared to give 
high guarantees. 

The DD. Frisbie Cn. - New York, 
show hoisting machinery, particularly 
an elevator in operation, which works 
admirably. 

One of the very best exhibits is that of 71 
Shriver & Co., New York. This 
line of unfinished iron 
t around which a mechanic is likely to linger, 
These remarkable for 
1 smoothness, and for the perfection with which 


company 
show a castings, 


castipes are their 
every detail—such as letters, fine scrolls, ete., 
The 

Their exhibit represents i 


r is brought out. cored work is also a 


model in its way. 
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large variety of small and medium sized 


castings, and shows to perfection the skill of | 


the moulder. This firm also show finished 
piano frames, letter presses, hoisting ma- 
chines, ete. 
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Shop Construction. 


By C. J. H. Woopsury. 


The late Henry R. Worthington once made 
a very wise remark in answer to a certain crit 
icism regarding some hydraulic apparatus, 


stating that ‘‘it sometimes cost more to stop | 


a leak than the measure of the loss due to the 
leak.” And the editorial the AMERICAN | 
Macuinist, of August 11, advocating the | 
erection of fire-proof machine shops, which | 


in 


should not have a need of insurance, appeared | 
| 
to be an instance wherein the cost of stopping | 


the leak was greater than the loss due to the 
leak. 

Assuming that a fire-proof machine shop 
could be constructed, would not its expense | 
be so great that the interest on the additional | 
cost would exceed the annual insurance pre | 
mium which it is designed to displace ? And | 
secondly, what methods of construction would | 


be adopted to produce a fire-proof building— 


one of a type which has never been known to 


become injured by fire ? I venture to say that 
it would indeed difficult find such a} 
building in this country, regardless of ex- 


be to 


pense. 

Roofs are especially combustible, and iron 
work in buildings, although incombustible, 
is nevertheless subject to excessive damage in 
A 
once built with a view to constructing it so 
that the fire hazard would be very much re 
duced ; the floors were laid on I beams, which 
up of 
wrought-iron segments by one of the large 


case of fire. certain machine shop was 


were supported by columns made 
bridge companies. 

The contents of a barrel of rubbish taking 
fire by spontaneous combustion, warmed one 
of the columns near which it was standing, 
and weakened it to such an extent that it 
crippled and leta portion of the broken floor 
below right into the small fire, which rapidly 
spread, while the other columns, receiving the 
apusual load, in turn crippled, and the inte- 
rior of the »:ulding fell down before it was 


burned. 

Works built in cities upon expensive land 
must, in order to reduce the proportion of 
ground rent, be carried to a height above 
what would be considered advisable by reason 
of good engineering principles, light, or any 
other conditions except the arbitrary one of 
the value of the land. Some establishments 
have erected one-story shops upon cheap land 
with the most successful results in respect. to 
light, rapidity of production, cost of handling 
and supervising the work, and expense of 
building. 

Such establishments have made of a 
width not exceeding eighty feet, with two 
rows of square timber columns running along 


been 


the shop about one-third of its width from 
to of 
eight feet above the walls, in order that it 


each wall, and reaching a_height 


should project sufficiently above the flat roof | 
| 


extending from the eaves, to accommodate 
the windows there, which are of great assist 





ance both in giving and diffusing light and 
ventilation, 
inside afforded a good space for a traveling 


_ . | 
The two rows of posts on the 


crane, and on the other sides an opportunity 
to place the two lines of shafting which drive 
the shop machinery. 

In many lines of manufacture it is prefer | 
able to place the shafting on pillow blocks | 
resting on piers in the basement, but this does 
not apply to machine shops. 

The wallsof such a shop could be either of 
brick with a great many windows placed close 
together, or made of brick to the window 
sills, and above that, windows reaching to the 
eaves, and separated only by timbers eight | 
inches square, the sill of this frame resting 
upon the top of the brickwork. 

In other places where so much window 
space is not necessary, the walls between the 
upright timbers are covered with plank three 
inches in thickness, The side roofs are made of 





two-inch plank, covered by one-inch sheathing 
and sloping half an inch to the foot, and laid | 


AM HRICAN 
upon beams ranging eight by sixteen inches 


span and distance between beams, reaching 
from the wall to the pillars which extend 
above this roof to formthe monitor. There is 
no absolute need of coping for such a_ build- 
ing, beyond what might be furnished by 
jacking out the bricks in steps or any man- 
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Side Elevation, all Brick. 














to five by teninches, according to the length of 
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But it should be added that even this small | vention do not consist of the attempts 


hazard of fire is met by a suitable water sup- 


ply, with hydrant service and automatic 
sprinklers where needed. 


number of automatic sprinklers put upon the 


market which have not sufficient claims to 
probability of positive and efficient action to 
warrant contidence in their ability to defend 





Section of One Span 


Top Floor 1% in. 
Lower Floor 8 in. Plank 








Floor Beam 10 « 16 

Use the basement for shafting, § 

belting from the basement as fully 
as circumstances will permit. 
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Side Elevation, Timber and Glass above Stool. 


If more light iv desired the ba 
SuHop Con 


ner which may suit the taste of the builder. 
roof timbers 
could project over the walls and their ends 


cut in an ogee, giving them the simulations 


But if eaves are desirable, the 


of brackets, which support the roof plank. 
The 


side roofs. 


similar to that of the 
Gutters are 


roof monitor is 
a trouble and con- 
tinual expense on all roofs, and in most shop 
roofs can be avoided, if the ground around 
the building is covered by concrete. 

This method of construction is light, con 
venient, and solid, and wherever it has been 


put into use all the results have been most 


MULTIPLE SP 


commendatory ; and, in accordance with the 
theme of this article, the fire risk of such 
property is so slight that underwriters are 
giving it the lowest rates accorded to any in 
In fact, the annual 
insurance, instances 


dustrial property. net 


cost of such in some 


known to the writer, is less than twenty cents 


one per cent, 








sement windows may be larger. 


STRUCTION, 


property against fire; but there are nearly a 
dozen types, any one of which has proved its 
practical value in a great many instances. 

One of these, in particular, shows over 
three hundred instances, by name, date, and 
amount, of fires occurring on property pro- 
tected by this apparatus, and in the great ma- 
jority of instances no claim was made upon 
the underwriters ; in other cases the claims 
were small. 

I believe that it can be safely stated, with- 
out contradiction, that there has not yet been 
an instance where a totally destructive fire 











INDLE DRILL. 


has occurred on property equipped with au- 
tomatic sprinklers, which were suitably pro- 
vided with a constant supply of water. 

The whole experience of the matter of pro- 
tection against fire, and methods of construc- 
tion which will reduce the probable measure 
of any fire hazard, has shown that it is far 


| for every one hundred dollars, or one-fifth of cheaper to take proper measures to prevent a 


fire than to pay the loss, and these acts of pre- 


There are a large 


making fire-proof buildings, or elaborate | 
apparatus, both of which may prove to 
disappointments, but in maintaining ord: 


| 
| 
| 
>| shops, free from neglected waste and ot 
‘insidious hazards of fire, and the 

buildings of slow burning construction 
which the cost is low enough to keep 
rental charges at a reasonable figure. 


ust 
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The Ram of the “San Franeiseo.” 


The ram for the ‘“‘ San Francisco” was « 
atthe Pacific Rolling Mills, San Francis 
last month. A pit, shaped like the letter L, \ 
dug in the floor of the foundry. It was 8 fi 
deep, 20 feet long in one direction, and 25 
the other. In this pit was placed the mou! 
To this pit there was a tramway, upon whi 
the ladle, being mounted on wheels, travel 
When the pit was reached the metal was 
lowed to flow into the mould in a stream 
inches in When the mould w 
filled there was still considerable of the liqu 
steel left in the ladle. The actual operati 
of casting the ram occupied but twenty s 
onds. To insure the complete filling of t! 
mould there were placed two apertures, 18x¥ 
inches in diameter, and 4 feet long, call 
‘‘rising heads,” left in the top of the mouk 
into which the metal rises, and as the met 
cools this allows for any shrinkage in tl! 
body of the metal. The weight of these tw. 
rising heads will approximate 9,500 pound: 
the weight of the ram being 13,000 pounds 
2,000 pounds than that of th 
“Charleston.” 


diameter. 


heavier 


The general shape of the ram is that of 
crescent, with one point a little shorter and 
more curved than the other. The shorte: 
point willextend upward at the bow, and th 
lower point will run aft under the ship. T! 
curve forms the ram. When in position i 
will be 20 feet 8 inches from its most forwa! 
point to the end of the longer point, and wil 
have a height of 13 feet 10 inches. Wher 
the curve is the thickest—that is, where th 
vessel would strike when ramming—there 
a thickness of 2 feet 9 inches of solid steel. 
Pacific Contractor. 


Multiple Spindle Upright Tapping; Ma 
chine. 


The accompanying illustration represents 
line of upright tapping machines, being buil! 


by the National Machinery Co., of Tiffin 
Ohio. In these machines quarter twist belts 


driving the spindles, are dispensed with, an: 
a shaft, driven by a single belt, substituted 
motion from which is communicated to th: 
A 


the cut shows, the gears are placed betwee! 


spindles by means of skew-bevel gears. 


the bearings on the spindles, and as close t 
the work as possible. Above the gears 01 


each spindle is a grooved collar, by which, i 


connection with a fork and the treadle: 
shown, any spindle may be brought down by) 
a motion of the foot. The spindles can bi 


balanced by a device not shown in the cut 
| The pan is made deep, to give room for oi 
or water and chips. The nut-holders are cas 
in one piece, and placed in recesses in thi 
pan; thus leaving the entire space below clea) 
| for chips, which may be easily removed by) 


lthe use of a scraper after running off th 
oi] or water through a cock in the projectio1 
of the The hand-plat 
shown upon this projection is removed, to fa 
| cilitate the removal of the chips, and enable 


pan at the right. 





the machine to be cleaned much more quick] 
}and conveniently than it can be where thi 
| chips must be got out over the edge of thi 
| pan, 
| chine itself, instead of being placed upon th« 


The treadle supports are upon the ma 


floor, as formerly. The spindles are fitte: 
with Morse taper holes for the sockets, thu 
doing away with set screws for holding them 
with their attendant danger to the operator 
and burring of the tap-holders. The nut 
holders are of new design and easily replaced 
A full line of these machines is made, havin: 
3 to 6 spindles, each machine having a rang‘ 
enabling taps from 4 


s 


to #’ to be tapped. 
——— ~_>- 
It is said that shipbuilding on the Clyde i 
better than for years. 
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Foree in the Steam Engine and its Re- | 
lation to Smooth Running. | 


x 


By Pror. JoserpH E. Torrey. 





|represent this on our diagram ? 
the forces at the end of 


AMERICAN 
We have 


the stroke laid off, 


through the ends of these force lines, and 


MACHINIST 


land at the middle of the stroke there is evi-| the fall and rise of the inertia force during | n 
dently no inertia force, because during the|the stroke. We will call this the ‘nertia|o 
| first half of the stroke the inertia force is re-|/ine. Remember, all we have done so far is | e 


FOURTH PAPER. 


The problem we have to solve in this paper | 


to determine, with the aid of the principles | 
«1 forth in the last paper, how the inertia 


;¢ 


| sistance to motion, and for the last half it is 
resistance to stopping, and evidently there 
must be a point where there is neither resist- 


ince to being moved nor to being stopped, 


only true when the connecting rod length is 
left 
paper we will see how the shape of our} dition a clamp screw by which the caliper 
inertia 


out of the question. In the next} 1 


line, and the distribution of inertia, | ¢ 


viries at different points in the stroke. To} and that point will evidently be mid-stroke, | are moditied by the angu/arity, as it is termed, 
d-termine the amount of inertia at every | for there the speed of the reciprocating parts| of the connecting rod in steam engines as 
point in the stroke would be a very long and | will be just the same as that of the erank| actually built. 1 


}o 


D 
Fic. 1. 

tedious operation, but we can do what will 
answer our purpose just as well; that is, we 
can divide the piston stroke into a certain 
number of equal parts, and determine the 

average inertia for each of these divisions. 
Now a question arises, how shall we meas- 
ure inertia? It must be remembered that, 
strictly speaking, inertia is not a force at all. 
We have seen that really, during the first 
part of the stroke, it is resistance to motion. 
In the latter part it is resistance to retardation, 
or stopping. In general, it is only a property 
of matter, an illustration of the fact that 
every particle of matter tends to continue in 
the same state in which it is. That is, if a 
body is at rest, it tends to remain at rest ; if 
it is in motion, it tends to remain in motion, 
Since, then, inertia is merely res¢stance, to 
motion in one case, and to being brought to 
rest in the other, we may measure the amount 
of of 
force required to overcome it. 
Now, if the crank movement did not play 
the mischief with the piston motion, as it 


resistance, or inertia, by the amount 


does, this would be a very easy matter indeed. 
So I think we will, for the present, throw the 
connecting rod length out of consideration 
together, and study the distribution of 
inertia under these circumstances. This will 
vive us a regular piston motion, and the same 
piston speed at both ends. Afterwards we 
will consider the irregularities introduced by 
the connecting rod. First, it an 
matter to find the amount of inertia at each 
end, having reciprocating parts of a certain 
weight, as will be explained, and this amount 
will be the same for one end as for the other, 
Now how shall we find the amount for points 
lving between these two extremes ? 

In order to help keep things clearly in 
mind and study this point to the best advan- 

e, we will make use of Figure 1. Inthat 
let A B to represent the 
eth of stroke, and represent force by lines 
We can adopt 


is easy 


figure us suppose 


\wn perpendicular to A B. 


ne scale in which say jy’ will = 5 Ibs 
Then a line 4" high will represent 40 Ibs., 
Now let us represent inertia force 


ich is resistance to motion, by lines drawn 

e the line A B, and that which is resist- 
ce to retardation, or stopping, by lines 
iwn below the stroke line A B. We have 
n that the force required to impart the re- 
iired motion to the parts 
uld be the same at 

the length of connecting rod). We could 


reciprocating 
both ends (disregard- 


| the amount of this force by multiplying 
weight of the reciprocating parts by the 
juired velocity in feet per second, and lay 
this force according to our scale on the 
AC. Then we could lay off the same 
ce on the line BD. 
Now as to the distribution of force between 


se two points: Remembering that we are 


irding the length of the connecting rod as 


nite, or rather leaving it out of Cconsidera- 


altogether, it will be seen that the re- 


(since their motions are theoretically parallel 
at that point). 


clear. 

etition, 
that will seem so simple as to be out of place, 
| but I know it is not simple. It 


I hope I have succeeded in making this 
It has necessitated considerable rep- 
and probably considerable matter 


involves a 
great many ideas that the ordinary run of a 
stationary engineer’s life never suggests. Not 
one engineer in fifty has ever givena thought 
to the subject, and as for any systematic 
study of the subject, it is almost unheard of 
among those to whom it can be of the most 





service, and who are in the best situations to 
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study the matter and effect 
ually. 


We have seen, then, that there is no inertia 


intelligently 


at mid-stroke, and since the speed of the re 
ciprocating parts is ¢wereasing from the be 
that their 


decreasing at 


follows 

motion be 
that is, the inertia will be de 

to our 


ginning to mid-stroke, it 
to 
the same rate ; 


resistance will 


creasing uniformly. Referring now 
diagram, we can express this by selecting a 
certain number of points in the stroke, say 
five, numbered 0, 1, 2, 3 and 4, and laying off 
amounts of force on them, by our scale, de 
creasing regularly from the force A C, which 
we calculate, to at all, at 5. 
After passing 5 the retardation or slowing 


can no force 
down of the-reciprocating parts will begin, at 


first gradually, but constantly increasing. 
Accordingly, the resistance to being stopped 


will begin at the same instant and increase as 





this 
onary at the beginning of the stroke, and 


rocating parts would, in case, 
they would increase their velocity uni- 
ily till mid-stroke, where their velocity 
ld be at its greatest. 
would decrease their velocity uniformly 


the end of the stroke. Now, how can we 





be 


From that point on 


We 


represent this fact by drawing lines down 


the velocity decreases. may therefore 


ward from the points 6, 7, 8, 9 and 10, and 
laying off forces on them which shall in 
5, to the 


Hav 


crease regularly from nothing at 
force B D, which we have calculated 
line ( 


‘ling done this, we draw a 


may 





Mfe. Co.'s latest catalogue will perceive, they | i 


micrometer 
them entirely by numbers. 
the same time added to the list quite a num- | t 
ber of new designs, some types of which we ||! 
illustrate herewith. f 


improvements, 
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MICROMETER CALIPERS. 
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t 
t 
| 


New Micrometer Calipers. 


No: 2, 





2 


| . . . 
perceptible and important, which would be 
this line will represent truly and accurately | 0 


f slight importance, and indeed, scarcely 
oticed ina caliper reading to thousandths 
nly. 
ter caliper 


What is known as the No. 15 microm 
is the same as above, except 


that it reads to thousandths only, while No. 


7 reads to ten-thousandths, and has in ad 


an be fixed and held at any desired size. 
No. 2 is a caliper measuring up to one-half 


}inch only, but otherwise is the same as No. 


5, and No. 3 is the same as No. 2, except 
hat it has the vernier for fine measurements, 
he No. 16. 
that 


same as 


No. 4is the same as 


except the outer end of the 


a ate frame is made the same size as the gauge 


As those having the 


have abandoned the old classification of their | square. 


designate | 


They have at 


calipers, and now 


No. 16 is a caliper having all the latest | 


including covered screw, 





| 
| ( 
| 





| 
| 
| 


No 


16. 


table of decimal equivalents stamped on the 
frame, means of adjustment for wear, ete., 
the special feature being the combination of 
to 


make the caliper read to ten-thousandths of 


the vernier and micrometer principles, 


The way in which this is done is 
The beveled edge 


an inch. 
clearly shown by the cut. 
of the thimble the 
manner; but the of 
provided with the usual single line, has ten 
the 
nine divisions on the thimble ; 


eraduated in usual 


Is 


barrel, instead being 


divisions, which occupy same space as 
consequently, 
when any given line on the thimble coincides 
with a line on the barrel, the next two lines 


to the right will not match, by one-tenth of a 


division, which is one-tenth of one-thousandth | 


of aninch ; and, consequently, to make these 


lines match, the screw must be moved that 
distance, 
The arrangement is simple, easily un 


derstood, and in no way interferes with or 
changes the method of ordinary reading for 
thousandths. 

The 


calipers be used for ordinary 


makers do not recommend that such 
measurements 
not requiring unusual accuracy, since in in 


struments of this class an amount of wear is 


Movements 


} move, 

|sion of 
here 
shines full on the eastern face 


| the north. 


Brown & Sharpe} screw spindle, and the edges of the measur- 


ng surfaces are not beveled, but are left 
This makes it more convenient for 


‘ertain classes of work. It will gauge under 


a shoulder, or will measure a small projec- 


No. 5 is the 
yut is made to read to ten-thousandths. 


ion onaplain surface. same, 

The 
‘ull list of micrometer calipers now made 
»y this firm includes fifteen varieties. 


P= 


the Washington 
ment. 


Monu- 


Great care is taken to note the movements 
f the Washington Monument, for it does 
The law of contraction and expan 
material by heat and cold operates 
well When the sun 
in the morn- 


as as elsewhere. 


| 
Js . 
| ing, the stones on that side expand and throw 
jt 

| goes around to the south, and the apex of the 


1@ shaft slightly to the west. Then the sun 
monument makes a corresponding swing to 
As the orb creeps about the sky 
to its final setting in the evening, the glitter 
ing point on top of the monument makes a 
contra-movement around half a cirele, gradu 
ally settling back to its normal position after 
the rays of the sun have lost their power. 
This movement has never been calculated, 
but is undoubtedly very slight. The 
too, has an effect upon the structure. 


wind, 
From 
the center of gravity of the shaft, located 174 
feet and 10 inches from the floor, is a cross 
beam from which is suspended a fine <7¢ej 
wire, protected by a galvesizea iron tube 
about four incies in diameter. This hangs 
to the floor at’ the of the 
elevator well. At the bottom is a plumb-bob 


northwest corner 


| weighing twenty-five pounds, suspended by 


means of the wire, and hanging in water. An 
iron cylinder protects the instrument from 
injury, and a little iron house about four feet 
high keeps off the draught. Through the 
cylinder is a telescopic eyepiece, in one end 
of 
quarter of an inch apart. 


which are two vertical wires about one- 
When a candle is 
held at an opening in the side of the box, and 
the eye is applied to the outside end of the 
tube, the plumb line can be seen—a_ fine line 
between the vertical marks. Any movement 
in the shaft is recorded by a corresponding 
When the 


is at rest, and in its normal position, the line 


movement in the line. structure 
| hangs still, midway between the others, but 
when the shaft is disturbed by the action of 
the und forth like the 
pendulum of a clock, always coming to rest 
the 
and if the custodian should ever notice the line 


wind it sways back 


in center, This is observed every day, 
hanging still at any point outside of the two 
cross lines, he will then know that the monu- 
ment has been permanently moved from its 
level position. Until then, however, no one 
need be alarmed by the oscillations of the 
shaft 
fluence of the sun.— Washington Star, 


from the action of the wind or the in- 


—-. 
LETTERS FROM PRACTICAL MEN, 


Cleaning Boiler Tubes, 
Machin ist Ny 


I have often watched the process of clean- 


Editor d | die rica “i 


ing the lime or scale from old boiler tubes, or 
tubes that have been taken out of boilers, and 
I have 
heard the workmen declare that their wages 


are good to use in a shorter boiler, 


would buy new tubes, and more too, and 


I have always thought they were in the right 
of it. 


Some of the devices | have seen used for 
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( 


the purpose seemed to have the merit of in- 
but that I 
would clean the tubes thoroughly. 
up two half-round files in the form of the 
letter V, 


genuity, no device ever saw 


Some set 


and draw the tubes through back 


and forth, and in this way partly clean them. | 
and | 
This | 


few can have access to a| 


Some have a large tumbling barrel, 
tumble the tubes until they are clean. 

is a good way, but 
tumbling 


to 


large 
resort other methods. Now I am poor, 
and also lazy, and am opposed to hard work 
when I can avoid it. I have a small boiler, 
30" shell, 4 ft. 6in. high ; both heads and all 
the tubes played out, and I had to build it 
all new but the outer shell. 

I made a pattern and had two heads cast. 
The flue holes were cast for thirty-one 3 
tubes. After riveting the heads in and calk- 
ing the shell down tothe heads tight, I began 
to think of tubes ; thirty-one tubes, 4 ft. 6 in. 
long, 3 in, diameter, would cost quite a sum, 
and a poor man don’t like to spend tee much 
money when he can help it. I went down to 
one of the paper mills and bought eighteen 
tubes that had in their boilers. 
These tubes were nearly 12 ft. long, so Tcould 


been used 
get two tubes out of each, and good ones at 
that. I gave three dollars for the lot, and 
then commenced the 
I first cut them in proper lengths 
wet them with vitriol 


fun of cleaning the 
scale off. 
with a hack saw, then 
and water; but this only seemed to stick the 
I then tried the files set V 
shape, but found I could not scrape them 
I had just about given up in despair, 


scale tighter. 


clean. 
when I thought of an experiment suggested 
by some knowledge of chemistry. Try heat 
I first thought of building a large wood fire 
that 
way, then I saw that would not do, as some 


arcund the tubes, and heating them 


would warp and bend by their own weight 
when hot. So I took into the black 
smith shop and heated to a good generous 
red, and kept shoving the tube through the 


them 


fire until it was heated and annealed more 
than half its length. Then I laid it down 
and took another. When all had gone 


through this process | commenced the other 
end and finished the heating process thewhole 
length. Most of the lime seemed to be on them 
vet. but tis*natywe had changed ; instead of 
the scale being hard aiid clay colored, it 
was a beautiful white, like air-slacked lime, 
and I could wash it all off down to the clear 
The whole 
eost was not more than two cents a foot, and 


iron, with water anda broom. 
the tubes were soft and in good shape to ex- 
pand and bend. 

If this will help some poor fellow out who 
has a lot of tubes to scale, he is welcome, as I 
have not taken out a patent on the process, 

Penn Yan, N. Y. LeRoy Tobey. 


Chordals Code, 


Kditor American Machinist : 


barrel, and of course must | 


AMERICAN 


i 
to 


lionian : ‘“The machine shop drawing 
| simply a memorandum, showing what is 
be produced. It is essentially an illustrated 
memorandum, or it would be no drawing. 
To be perfect, it should answer all questions 
which a workman can reasonably ask in re 
gard to a piece of work ; it should be durable 
enough to form a record for future use ; it 
should be small enough to be easily preserved 
ina safe place, and it should be as low in 


cost as possible.” 


To summarize, the system advocated by 
Chordal is about as follows: 

It is intended only to be used in shops 
where the product is a regular line of ma- 
chinery in quantities. Symbols are used in 
of work in 
keeping cost accounts, and because it would 


place names, to save clerical 
be impossible to mark the small castings with 
the name of the machine to which they be- 
long, and some ready means of identifying 
them is absolutely necessary. 

The drawing for the first machine is made 
full size if practicable, and all important di- 
mensions figured, but it is made on common 
paper for temporary use. A symbol is adopt 
patterns. A machine is built from 


drawings, corrections are made, the details 


made on standard sized cards 10x184 inches, 
for shop use ; drawings as plain as possible, 
no shading and as few sections as possible to 
All dimensions needed in 
the shop, and only those needed, to be given 


show the parts. 


in figures ; 
different Parts to be 
finished to no particular dimension ; marked, 


figures not to be repeated on 
views of same piece. 


‘‘ nolish,” or ‘‘ plane” or ‘‘ face.” 
Now as to the ‘‘ Code.” 


we 


8 


ed, and is put on these drawings and the | 
these | 


approved, and then permanent drawings are 


The instructions to pattern maker are only 
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interests required it. But all contracts are 
supposed to confer benefits of some kind 
upon both or all the parties to them ; and, it 
is a well settled principle of law, that a con- 
tract without consideration is void,” 

A plain inference from this is, the patent 
which is locked up and not given to the pub- 
without 
This view is at variance with 


| 


lic is void, because the contract is 


consideration, 


the statute which is the sole authority for the 


existence of the patent. There is no provis- 


ion or requirement in the statute that the in- 


vention shall be manufactured by the owner 
of the patent ; nor is there any clause in the 


contract requiring anybody to manufacture. 


the constitution only authorizes a grant which 
grant 
exclusive. 


is exclusive, and with 


would not be 


a 
The consideration 


plete disclosure of the invention. The pub- 


lic comes into full possession immediately on | 


the expiration of the patent, and has the full- 
est enjoyment of it forever. Elias Howe re- 
ceived from his patent several millions of dol- 
lars, 
years, when it passed to the people, who will 


He enjoyed the exclusive use for a few 


possess it forever, Supposing he had sup- 


pressed the invention during the period for 
which the patent was granted. 


patent, whenever it seemed to him that his| 


There cannot be any such restriction, because 
limitations 


required by the statute is the full and com- 


The people | 
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And it also often happe: 
| that the patent serves only as a hedge arou) 
|some more important invention. 

R. D. Smiru 
| [Inventors themselves we think, do co 
| paratively little locking up of their inv: 
| tions. 


on, that account ? 


This is oftenest done by those to wh: 
they sell their patents, and who in some w 
| control the business to which the inventi 
relates. In the article referred to by M 
Smith, we mentioned the Bell Telephone ( 
and the Western Union Telegraph Co. It 
such companies, having a monopoly of ¢ 
tain lines of business, who can successful 
lock up useful because the 
ventor frequently can sell his invention to 1 
| one else ; no one else having any opportuni! 
to make any use of it. We believe that su: 
companies control patents from which t} 
public never will receive the least beneti 
either during the term of the patent or aft: 
wards, It might be argued that the pub! 
is then no worse off than if the invention h: 
never been revealed ; but it is, because it h 
agreed to perform a valuable service for t) 


holder of the patent, 7. ¢., to prevent, with i 


inventions, 


whole power, if need be, anyone else usin 

| that invention, even though the same thir 
should be invented by another, having 1 
knowledge of the first invention. ] 


would have entered into possession just the | 


same, and would have enjoyed it just the | 


same. 

Supposing I lease my lot to A, B. for ten 
years rent free, upon condition that he build 
thereon a certain house, which shall become 
If he 
chooses to lock the doors and keep them locked 


mine at the expiration of the lease. 


until the expiration of his term, would any- 
body say that I have-valid reason for com- 
plaint, or can terminate the lease? Certainly 





; | 
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POINTS ON 


needed when he is required to make a pattern 
from one of these shop drawings, which oc 
curs but seldom. He is cautioned to make 
his own allowance for shrinkage and draft, 
because in some places it is the practice to 
make drawings for the pattern maker in 


which the draftsman has made allowance 


for shrinkage. ‘* Holes with no size given 
are to be cored to size,” does not mean the 


hole has no size, but means he is to measure 





The article, ‘‘ How to Reduce Drawing- | 
Room Expenses,” by Mr. Rogers, in the | 
AmerRICAN MAcutinist of Oct. 6th, and the | 


criticism of it, Oct. 20th, by Mr. Huson, tend 
to produce in the mind of the reader who has 
not been otherwise informed, a very poor | 

the 
matter of drawings and their use in the shop. 
Chordal experienced 


mechanic, and has done more toward causing 


impression of Chordal’s judgment in 


is pre-eminently an 
and think for themselves | 
than any contributor to the AMERICAN Ma- 
CHINIST, as is proven by the fact that he is 
referred to more frequently than any other 


mechanics to read 


contributor, although he has written scarcely 
anything for six years, 

In the preface to Extracts from Chordal’s | 
Letters, published in book form in 1880—six | 
years before Mr. Rogers discovered that he 
had used a system—he writes as follows: 
‘They were without continued thought on 
any one subject, being intended as the pre- | 
sentation of the rather than the | 
thought.” 

‘* With such intentions, it made little differ- | 


ence which side of a question was taken, or 


topic, 


that an opposite side was taken in a succeed- 
ing letter.” 
‘*There is but little need of consistency, 


where there is no tenacity of view.” 


In Chapter XXXY of the book is the fol 


;over, 


the drawing, and core the hole to that size. 
Of the instructions to machinists, Mr. Hu 
son says: ‘‘ It must indeed be a poor me- 
chanic who does not do every one of the in 
structions by intuition.” He must remember 
that poor machinists and apprentices should 
learn these things, and it would not spoil a 
good mechanic if he happened to read them 
For further information, I respectfully 
Mr. R. and Mr. H. to the AMERICAN 
Macutnist of Sept. 11th and 18th, 1880, 


refer 


}and Sept. 10th, 1881, where Chordal has fully 


explained the system he advocated. 
B. CRANK. 
= 
The Rights of an Inventor, 
Editor American Machinist : 
Your article, entitled ‘‘ Smothered 
tions,” 


Inven- 
in your issue of October 13, seems to 
me to be’ so erroneous that I trust you will 
permit me to state what I conceive to be the 
true view. You say: 

‘* A patentis, in reality, a contract by which 
the people (represented by their government) 
agree that they will not make use of the 
specified invention for the term of seventeen 
years from the date of the patent, except 
upon such terms as may be agreed to by the 
inventor. This would seem, when carried to 
its logical conclusion, to involve the right of 
the inventor to impose such terms for the use 


| of his invention as to practically lock it up 


and prevent its use during the term of the 


—= 7 
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not. The patent stands on the same ground 
exactly ; the consideration is in the disclosure, 
not in the use during the term of the patent. 
the 
lock it up in his breast and carry it to the 
The 


people have no claim to it nor rights in it, but 


The inventor creates invention, and can 


grave with him, as many have done. 
they want to have, and therefore they say, dis 


to no one shall interfere 
with your exclusive use of it during a term 


close this us, and 


of years; you may do as you please with it. 
That is the offer on the part of the people, 
It isin the option and discretion of the in 
ventor whether he will accept. There is no 
compulsion. Many do not accept, but prefer 
to keep their inventions and work them in 
privacy. To many people, looking backward, 
itseems that the public would have suffered 


if a certain invention had not been made 
public. Take the sewing machine, for in 
stance. If Howe had preferred to lock his 


invention up, it is easy to figure up how much 
Saving would not have been saved, and we set 
that down to the account of loss and hard 
ship. But when you read the account of the 
life of Howe, or any other inventor who gives 
to the world count in the 
hardship, opposition, and obloquy cast upon 


a new idea, and 
him before this same public would look upon 
him in any other light than asa sort of crimi 
nal, it is not easy to see why the inventor 
should be sentimentally tender of the feel 
ings of the people. 

It is a matter of business on both sides, and 
if the patentee finds his advantage in locking 


it up it is noone’s affair. Asa general thing, 


| desire to make a profit causes the patentee to 


sell the the in the 
market; but it sometimes happens that the 


patent or put invention 
manufacture would involve infringement of 
prior rights ; 


pulsory 


and the wait is therefore com 


ought the inventor to lose his patent 





Some Points onthe Milling Machine, 


| Editor American Machinist > 
Some time since my attention was ditecte: 
| by Mr. Wm. D. Turner, of Providence, R. | 


/towhat might be animprovement inend mil 
| 


|ing cutters, 7, ¢., the relieving of the ends « 





| the end teeth toward the center, to admit 
greater freedom of movement of the wor! 
| when sinking a slot or key-way ; and I r 
solved to try it the next time I had to mak: 
a cutter. 

In the meantime I had made a face mil! 
6" diam., with 12 inserted teeth, but after a lit 
tle I found I could do more work, and in som: 
| respects better work, by taking out alternat 
teeth, which I did, and now have an extr 
|set. Ihave never seen any reason to replac 
|them as yet; so inmaking my new end mills ! 
reasoned in this way: the trouble being to ge! 
rid of the chips, and a cettain quantity o! 
'metal making about so many chips any way 
but rather less in quantity if either way whei 
cut coarse, I decided to put but six teeth in m) 
new mill, thus leaving lots of clearance. |! 
hardly think, however, that I should hav 
dared to so far leave the beaten track, which 
would be to put 12 or 14 teeth in a mill of th: 
size shown, had I not just about that time had 
my patience nearly exhausted by bother to gx 
rid of chips. So I started out on what looked 
but now I have to d 
milling cutter I ever saw 


to be arash venture ; 
scribe the best end 
enclost 
In turning I had the end chambered 


}out squarely to a depth of 


or used ; a full size sketch of one I 
to you, 
, and to a di 
lameter equal to the inner circle of ends ot! 
}teeth, In cutting the teeth I used a 70 
ter, and cut just deep enough to come throug! 


cut 


the ring, which was left onthe end of the cut 
ter blank. The teeth 
as shown, leaving only a very thin 


were then backed of! 


edge, 


ane 
a small triangular portion of metal at th 
inner end of each tooth, which was chipped 
and filed down to the level of bottom of th 
chambered end of cutter blank, thus makin: 
a cutting edge onthe inner end of each tooth 
The cutter was then tempered very hard, an 
not drawn at all. The shank, although no 
shown, is made to fit the socket sent wit] 
the Brown & Sharpe Universal M. M., No. 3 
Thi 
mill possesses some advantages which might 


and was ground true after hardening. 
be overlooked in a hasty glance. One is 
the end cutters may be ground with the regu 
lar 6 
ging up, as When a mill has more teeth. | 
have this cutter 


wheel, and without the trouble of rig 


our vertical! 
work, and 
have found ona special job that I could di 


used most in 


milling attachment for surface 
about five times the quantity of work possi 
ble on a planer, and do it sufficiently good 

This 
cutter may be sunken directly into a surface 
the depth of its teeth, and will then mill its 
way 


but of course this was forcing matters, 


along in any direction without any 


trouble. 


While talking about milling machines | 
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will call your attention to the advantage of a| all cases of doubt, employes must take the 
handle for the gear end of the spiral bed of | safe side,” 7. ¢. (side track), but the doubting 
the B. & S. No. 3 Universal. We have had | Thomases couldn't tell the safe side, and we 
one in use nearly three years ; it is clamped | always found them on the main track. By 
on the hub of gear, and being finished all | close examination of Sheet No. 1, Mr. Huson 
over, in keeping with the rest of the machine, | will find an error that caused the alteration 
it looks well, and leaves the machine looking | of the pattern after it was ready for the 
as if it had lost some vital part whenever it | foundry, caused by an anxiety to ‘‘ err on the 
is taken off: and it has, too; for I use this | safe side,” perhaps, and get it ‘* mast 
handle about three times as much as I do the | complete,” as he remarks. 

other one on one class of work. The machine Paragraph two reminds me of a 

was not disfigured or changed in any way to| pattern-maker, who once came and 

place this handle. To admit of working the meekly informed me that I had ‘‘ for- 
feed from this end of the bed, I have re-| gotten the shrinkage and draft lines, 
moved one of the two screws holding the | asthe other man always put ‘em on.” 
slotted shifting bar to its extension piece, and | Well, as I had seen colored and dot- 
in its place put a simple ball of 1” diam., | ted lines marked ‘‘draft,” “ shrink 
having a neck and screw heads to fit the same | age” and ‘‘ finish” on drawings be 

hole. This I find very handy, and although | fore, I wasn’t surprised, but I did 

its motion is very short, by relieving the|not put them on for him though, 

strain of feeding by the hand on handle, the | and with the code between us, we 
feed may be easily started or stopped with| got along splendidly and I found 
this ball handle. A good thing about it is| him to bea thorough workman. My 
that it moves inthe same relative direction as | understanding of this rule of Chor- 
the handle at other end of the bed. dal’s is for the draftsman to mind his 

I have also procured another bracket for | Own business, very politely express- 

the oil-pot holder, which I have placed on | ed. 
the opposite side of machine from those as Referring to the third paragraph, ‘ 
sent out by the factory, and now I never use |if Mr. Huson had read slowly and 
the original one for the oil-pot, but find it | observed closely, he would see that 
quite handy for alamp bracket. For feeding, |cored holes come under Pattern 
there should have been some way provided to | Maker’s Instructions, who are expect- 
feed in either direction, and trip it automati-| ed to measure everywhere, if no figures are 
cally, too, and without any trouble. I get}given. If Mr. H. can Cictate the exact size 
over the trouble of reversal of feed by run-|of acored hole and have it show up in the 
ning a very elastic belt from the spindle of the casting, according to drawing, every time, 
machine to the idle cone. This admits of being | his foundry has reached a state of perfection 
run either crossed or open; but although I | not found in the majority of places. I tried 
have tried various ways to stop the feed when | to dictate to the cupola once, and the pitying 
feeding backward, and they would do it after | smile of the molder cured me. 

a fashion, I have yet to find a real good one. ‘Do not measure when figures are given” 
Bennington, Vt. Cuas. 8. BEACH, is a rock-ribbed law of pattern makers, old as 
{In our issue of January 8, 1887, there is a|the hills, and as good, but perhaps Mr. Hu 

description and illustration of a device for |son never changes a dimension on a drawing ; 

automatically tripping the feed when feeding | and that reminds me of one time, about four 
backwards, which is in use on a good many | years ago, visiting a drawing-room and in- 

B. & S. milling machines, and is entirely sat- | cidentally asking a draftsman what brand of 

It also serves every purpose of the {ink he used? He replied, ‘IT rub my own 


isfactory. 
During my visit I noticed that he du 


ball spoken of by Mr. Beach, since it enables | ink.” 
the feed to be thrown in or out by hand at | plicated by copying, and was making a re- 
duced drawing the old way, with rule and 


any point along the bed. | 
compass, and I suggested the use of propor- 


7 _ tional dividers for reducing and blue prints 
Gaye Mia Hamp t Blareprcecates. in duplicating, and will never forget his look 
Kditor American Machinist : 

In your edition of July 7th, there appears 
an article entitled ‘‘A Wonderful Pump,” 
‘* honest 


of wisdom when he told me that he did not 


professing great astonishment that 
people will be fooled” so dreadfully, even 
superintendents of 


‘‘judges and water- 
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tion here, because I have found a difference, 
and my adopted code is the medicine that has 
tamed them down into thinkers, and raised 
their pay. 

I can show Mr. Huson several shops full of 
pattern makers who will keep shoving sheet 
No. 1 under the pile until all the Nos. 2 and 
3 are used, and the fellow that gets No. 1 
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turn of the knurled head locks it, so that, 
even if dropped upon the floor, the adjust- 
ment cannot change. The engravings show 
the construction clearly. The outside calipers 
are made in four sizes, from 4 to 6 inches ; 
the inside in two sizes, 5 and 6 inches. 


~ aR — 


The Waterhouse Are Lamp. 


We illustrated a few weeks since the Water 


house automatic regulator, manufactured by 


the Waterhouse Electric & Manufacturing 
Co., of Hartford, Conn., and now present 
the Waterhouse are lamp. It is claimed 
for this lamp that, owing toits simplicity, fine 
adjustment is not required. The novelty of 
the invention is the lamp magnet ¥, which 


|consists of an iron core, quadrangular in 





STANDARD SPRING CALIPERS. 


calls it hard luck, especially when the boss is 
crowding him hard to get the job out on con 
tract time. 

I hardly expected the code would be tried, 
or thought worthy of it, by Mr. Huson, and 
gave him my reasons in my former article. 
In closing, I will acknowledge that my boy 
in the drawing-room did not ‘‘do the same 
work in one hour.” He did better. 

Snubbing the taper attachment chap was 
a good thing, as he is determined now to ob- 
tain a correct knowledge at any cost. I know 
a youngster that came direct from college 
two years ago and took the board next to the 
writer, in a drawing-room. In shop practice 
he was green, but he took the code for law, 
saw that it governed the draftsman, as well as 
the others, without hurting his feelings, and 
to-day has charge of the room. I’m bragging 
on that chap. He knew a good thing when 
he saw it, and ‘‘ his hat was exactly the right 
size.” W.S. RoGers, 

ae 





works,” ete., ete. 








Now if you are curious to see something 


of ‘‘ which you have never dreamed in your 
philosophy, Horatio,” take a little ride to 
Beaver Falls, Pa., and if we don’t show you 
that we elevate liquid without contending 
with a pound of the avoirdupois weight of the 
water, your expenses will all be paid. 

The common double-acting force pump 
und this ‘‘new departure” are side by side, 
run by power, and will be proven by official 
instruments to your satisfaction. 

I should not have written at this time, but 
it seems to be a duty in the interest of me 
chanical science. 

Hi. M. CLose, Inventor. 

|{n our article to which exception is taken, 
we referred to the absurdity of the claim of 
saving 75 per cent. over an ordinary pump. 
No well-constructed 
cent. of the power applied, and it is impossi- 
And the 
actual work of lifting a pound of water one | ‘‘ expect to work himself out of a situation 


pump wastes 75 per = 
Tne Wareri 


ble to save more than is wasted. 


foot high is just as great in the instance of | just yet.”” I also discovered that his salary was 
one pump as another. | fifteen dollars a week. A few weeks since | 


‘How to Reduce Drawing-Room could get his wages raised. But he made the 


Expenses,” job last. There is a moral here, if you can 


Editor American Machinist : find it. 

In reply to Mr. Huson’s criticism of Oct. 
20th, I will say in answer to his first para-| with Chordal, as it suits him, and knowing a 
graph, that having always been a busy man, | dozen others who are suited, I conclude that 





so far as work is concerned, and too lazy to | experience beats asking questions, 
The instructions to machinists, I'll admit, 


theorize, I have had to learn from experience, | 


which has convinced me that the fewer | are tame. 


figures there are on a drawing, the nearer it 
‘* Erring on the safe side,” 


is to perfection. of wild, poor machinists into good mechanics 





met him, and he felt discouraged, he never 


My blacksmith tells me to go right along 





| shape, having two main magnet coils and two 
| shunt coils wound at right angles from each 
| other. 


The main are represented by the 


| coarse wired coils, and the shunt by the fine 


wired coils on themagnet WV. In the magnet 


| Wis an elongated hole, into which the tongue 


of the armature A is drawn by the magnet- 
ism. The armature A is pivoted on the other 
side of the magnet (not shown), and is sup- 
ported, when no current is passing through 
the lamp, by the supports B and the 
spring NS’. The spring S’ assists the arma- 
ture, its resiliency being varied by the ad 
justing screw S. The spring S’ prevents a 
sudden falling of the armature downward. 
and the air dash-pot D), which is also connected 
to the armature A, prevents a sudden upward 
motion of the armature. Connected also to 
the armature A is the clutch (@, through 
which the carbon rod & passes. The poles of 
the shunt coils and the poles of the main mag- 
net coils are of opposite polarity at the ends of 
the magnet MW, under which the armature 4 
is pivoted, 

The current coming to the lamp enters at 
the terminals near handle //, passes to the 
main magnet coils on magnet WV, thence to 
the carbon rod &, through the carbons, and 
passes out at the terminal on the opposite 
This produces 
magnetism in the poles of magnet MV, and 


end of the lamp board. 


draws up the armature 1 into the elongated 
hole in magnet WV, and away from the su 
ports B, the spring S’ assistine-tine armature 
to the proper eclevativa. We then have the 
armature free from any mechanical friction, 
and directly susceptible to the influences of 
the magnetism in the magnet WV. The draw 
ing up of the armature moves the cluteh (, 
which lifts the carbon rod R, and it in turn 
separates the carbons and forms the are. As 
the carbons burn away the resistance in the 
line through the main magnet coils becomes 
greater, owing to the separation of the car- 
bons, than the resistance of the fine shunt 
coils, and a portion of the current is diverted 





LAMP. 


USE ARE 


Standard Spring Calipers. 


through the shunt coils around the are, and, 
}as the shunt coil poles produce an opposite 
| effect from the main coil poles on that portion 
of the magnet MW under which the armature 
A is pivoted, the result is a reduction in the 
magnetism in magnet WW, and by gravitation 
the armature A recedes slightly, easing up on 
the clutch, which in turn releases the car 
The feed- 
| ing is so fine that the carbons retain nearly a 


|relative position, while they slowly wear 





bon rod RR, and the carbons feed. 


There is no sudden motion, and it is 
that the 
Waterhouse lamp has a greater range of ad 


away. 
claimed, owing to its simplicity, 


justment, and does not require that tine, care 
ful adjustment usually required by are lamps. 

On the opposite side of magnet Wis an au 
tomatic cut-out (not shown), which is adjusted 
to cut the lamp out on over a quarter of an 


Our engravings represent a new form of | inch separation of the carbons, 


Co., Athol, Mass. 
The spring takes hold of pins, which are 


calipers, brought out by the Standard Tool 


Great care has been taken to insulate the 





lamp properly, and all of the small details so 
»| necessary for a perfect working lamp have 


so located that, as the calipers are opened or| had careful attention, All current can be 


closed, the tension, or rather the force of the 
spring tending to open the caliper, is practi 
cally uniform, 


>} made to pass around the lamp by closing the 
| handle //. The same form of magnet is used 


There is a quick adjustment | with the Waterhouse rack-feed lamp, and also 


provided, which, by pressure upon a knurled | with the double or all-night lamp. 


head, releases the nut from the serew, and | 
That is why I like them, as IT have allows the caliper to be quickly adjusted t 
found that such rules have converted scores any required size, when, releasing the press 


ure, Causes the nut to close automatically 


reminds me of a railway rule, saying, ‘‘ In! Mr, Huson will notice that | make a distinc-’ Then, when the caliper is finally adjusted, a| Was to be established in its manufacture, 


a —— 
| 
Fine straw bagging for cotton seems to be 


finding favor. It looks as if a new industry 
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Fairs 


eee Ee Se he he] 


|than in interesting prospective purchasers, 


| eral 


|means of bringing a knowledge of what they 
| make before the public. 


| meet, to see a crowd, and perhaps listen to a 
|In the large city the social part is almost or 


land cents, and the verdict of manufacturers 


chanic and manufacturer, of the modern fair. 


ithe recent rise in the prices of wheat 


| gamblers, 


course, 
|from those who work and produce values, 


|; Was 
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The Decadence of Mechanics’ Fairs. 


This has not been a brilliant year for fairs 


|that depend to any great extent upon me- 


chanical displays for their success. It is 
doubtful if there will be any more brilliant 
years for such exhibitions, 
special occasions, like that in the instance of 


the Cincinnati Exposition, local pride may 


come to the rescue, without reference as to 
whether or not it pays to exhibit. But on 
general principles there is no 
manufacturers of machinery have nearly all 
come to the conclusion that the opportunity 
of a fair affords at the best an uncertain way of 
their 


to become customers. 


bringing manufactures before those 


likely 
than a spasmodic effort to secure attention, 


It is no more 


and results rather in satisfying the curious 
| Men visit fairs more as a matter of recreation 
and to gratify their curiosity, than to transact 
business of importance. 
The bazaar feature of 
cities is its principal reliance. 


the modern fair in 
There are yet 
some substantial manufacturers who exhibit 
because it habit with but their 
number is comparatively small. The gen- 
such 


them, 


is a 
expression of manufacturers is 


that it does not pay as compared with other 


With the county fair the case is different, 
although we believe the genuine county fair 
At these fairs the 
factor. Men 
scattered over large districts use the county 


is hardly holding its own. 
social element is a controlling 
fair as meeting ground, and the chance to 


little oratory, is satisfactory remuneration, 


quite lacking. It is a question of dollars 


appears to be that it does not pay ; hence the 

decadence, from the standpoint of the me- 
ae 

The Wheat Deal. 


Bitter denunciations of Hutchinson, the 
Chicago wheat gambler, are to be found in 
almost every paper one picks up now, and he 
is charged with being solely responsible for 
, flour, 
and bread. 

Hutchinson is a gambler to all intents and 
purposes, and makes his money without re- 
the community 
service therefor. 

We, as our readers well know, little 
inclination to defend such as he, and yet we 
are forced to the conclusion that 
justly with all that been 
brought against him in connection with this, 
his latest deal. 
a million dollars by the operation, but it is to 
other 
who were trying to beat him inthe 


turning to any value or 


have 


he is not 
has 


chargable 
He is reported to have made 
be remembered that he made it out of 
game, and did not do so, simply and only be- 


they not 
the 


were sharp enough. Of 


dollars 


cause 


million originally came 


Sometimes, upon | 


doubt that | 
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they would have risen later if the 
shortage had been revealed after a good part 


high as 


of the crop had been exported, and the 
ance was in the hands of dealers instead « 
being largely in the hands of farmers, as it 
| now is, and who will thus be enabled to get 
some of the benef:t from it. 

| ‘* Hutch ” did have the entire wheat 
| crop cornered, but simply the supply which 
| was available in Chicago at a certain time ; 
| that time being the day on which the other 


not 


gamblers had contracted to deliver it to him. 
This is shown very plainly by the fact that, 
while ‘‘ Hutch” 
gamblers to pay him two dollars per bushel 
for wheat with which to fill their contracts, 
wheat to be delivered a few days subsequent 
to that time was selling at little more than 
half that price. 


was compelling the other 


The usual effect of the operations upon the 


floor of the Chicago Produce Exchange, is to 
deceive outsiders as to the true condition of 
the market, and thus make prices either 


higher or lower than natural causes and con- 
ditions would make them. This is where the 
wrong of the system comes in; but in this 
particular instance the effect seems to have 
been to defeat those whose interest it was to 
keep prices of wheat abnormally low, and to 
vive natural causes a chance to act. We do 
not for a moment think of giving Hutchinson 
any credit for this, because of course his inter- 
est in the matter was only that of a gambler, 
and he had no thought of letting the truth 
for the sake of the truth, 
der that justice might be done. 
system of 


or in or- 
The whole 
gambling in the necessaries of life 
is wrong, and ought to be stopped; but no 
point is against the system by con- 
demning a particular operation which seems 
likely to be in itself rather beneficial than 
otherwise. 


be known 


gained 


en EO 
At the commencement of the present polit- 
ical campaign we expressed the opinion that 


there was no necessity for a stagnation of 


business on account of it. We scarcely ex- 
pected to escape some stagnation, because, 


as we said at the time, there would probably 
be enough business men looking for dull 
accordingly, to cause dull 

sut it gives us pleasure to note that 
has been a sufficient number of busi- 
men and manufacturers holding the 
views e¥nressed by us to keep business in 
there 
always is, a few manufacturers whose busi- 
ness is not entirely satisfactory to them, but 
manufacturing interests generally are now, 
and have been throughout the campaign, in 
satisfactory Most 
of the leading tool builders report business 
exceptionally and they are usually 
first to feel the effects of stagnation or lack 
of business confidence. 

We consider the present condition of affairs 
a cause for congratulation, and we hope it 
indicates that there is an increasing 
tion of men who will refuse to believe, or 
act as though they thought, 
was liable to go to immediate destruction be 


times, and acting 
times, 
there 


ness 


good condition. Tiere is now, as 


an unusually condition. 


good, 


propor- 
that the country 


cause some one else said it must. 





but the money had been stolen from the pro- 
Hutchinson got hold of it. It| 
is claimed by those familiar with the grain 
trade, that the principal effect of Hutehin- 
make that which | 
fact, ¢. ¢., that the crop of 
and that 
ported at too low a price. 


ducers before 


son’s deal was to known 
already a 
wheat it was 


was short, being ex- 


} 
The rise in prices | 
has almost entirely stopped the exportation 
which, under the circumstances, is 
fortunate, 
sent out of the country at a rate which would 


of wheat, 


probably because it was being 


have made it necessary before long to buy 
it back at increased which, 
it must be admitted, would scarcely bea pay- 


some of prices ; 
ing business. 

It is 
twice in 


that 
former 


said such a thing has occurred 
that wheat ex 


ported to Liverpool in the early part of the 


years, and 
season at low prices, under the impression 
that 
shipped back later, to make up deficiencies, 
at much higher prices. 


there was an abundant crop, has been 


It is not unlikely that thisdeal, by proving 
thus early in the season that there is a short 


re, has actually prevented prices rising so 


|question is valid. * * * 


| completed by them, and which Mr. 


——  eame 
The recent decision of the New York 
courts, declaring to be constitutional the law 


regulating grain elevator charges, strengthens 
the principle that in the exercise of the rights 
of property the public 
held paramount. 


good is always to be 


‘*T think the law in 
While the gen- 
that a 
constitution has the 


Justice Brown says 


eral proposition is conceded, 


son living under our 


right to adopt and follow such lawful busi 
injurious 


ness, not 


| chooses, yet this right is subject to the power 


the 
of all property 


vested in 
all citi 
when necessary for 


the conduct of 


other, 


and 
zens toward each 
the publie good.” 
li — 
of Cleveland, Ohio, 
during a recent call upon us, reported busi 
ness in machine with his firm 
(Warner & Swasey), and their business of as- 


Mr. Ambrose Swasey, 


tools good 
tronomical instrument making also on the in- 


crease. The great Lick telescope, recently 





per- | 





to the community, as he | 


legislature to regulate the use | 


Swasey | 44 inches in diameter. 4, 
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went to California to supervise the erection 
of, is working satisfactorily ; and among 
their recent orders for similar instruments is 
one for a 12” equatorial, with photographic 
apparatus, for the National Observatory at 
Cordova, Argentine Republic. 

i - 

No one except those directly interested will 
fail to rejoice at the discomtiture of those 
pigs who have been interested in corner 
ing lead. The combination succeeded in 
nearly doubling the cost of lead to the con- 
sumer, but, biting off than it could 
masticate, it went to pieces rather inglorious 
ly. This ought to be the end of all other 
conspiracies to defraud the people. 

Pe ae 
Literary 


more 


Notes. 


the North 
is publishing a list of 
manufacturers of and dealers in lumber and 
principal timber products in all the States 
and 


Our enterprising contemporary, 


western Lumberman, 


Territories. These are classified by 
States, and made easy of reference. The 
list contains the names of manufacturers, 


what they manufacture, the kinds of timber 
used, daily capacity, and power used. This 
list will be continued from week to week till 
complete. 


Vol. VI, No. 5, Proceedings of the Engi 
neers Club, of Philadelphia, contains, 
amongst other interesting papers, one by 


William Sellers, ‘‘On the Manufacture of 
Eye Bars for Pin-connected Structures,” that 
is of interest not only in showing the manner 
of procedure in the manufacture of such 
bars, but also for bringing out the difference 
between the treatment of iron and steel, to 
bring about the best results in each instance. 
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Under this head we propose to answer questions sent 
us, pertaining to our specialty, correctly, and according 
to common-sense methods. 

Every question, to insure any attention, must invari- 
ably be accompanied by the writer’s name and address. 
If so requested, neither name, correct initials nor loca- 
tion will be published. 





(488) J.T asks: How can 
I make copper castings which will not he full of 
holes or honey-combed’ The castings are simply 
plates 4 inch thick, from 3 to 6 inches long, and 2 
inches wide. A.— Mix a little lead with the copper. 

Are there any books that treat on the mixture for 
brass cuttings’ A.—‘' Brass Founding” by James 
Larkin 

(484) ‘* Reader,” Brooklyn, N. Y 
Will you please decide this question? F. M. claims 
that pigiron is raw material, while R. C. claims 
that it is manufactured. Whichis right? .4.—It 
depends upon how you view the matter. Those who 
are engaged in the manufacture of pig-iron regard 
it as a finished product, and iron ore and coal as the 
raw materials. But tothe vast majority of manu 
facturers using iron, pig-iron is a raw material. 

(485) J.S., Newark, N.J., writes: 
inform me how to find the square feet of heat 
ing surface of asteam radiator. For instance, the 
radiator contains 300 feet of 1-inch pipe: what will 
be its heating surface in square feet? A. 300 feet 
= 3,600inches. The outside circumference of 1-inch 


3 Ory; Pay, 


., Writes: 


Please 


pipe = 4 inches. And 3,600 x 4 = 14,400 square 
inches of heating surface. Lastly, 
) 
14.404 = 100 
144 


square feet of heating surface. The way you have 
calculated the heating surface is not correct, be- 
cause you did not multiply the length of. the pipe 
by the circumference 
(486) H. E. B., St. Louis, writes: In a 
recent issue of the AMERICAN MACHINIST I 
an article on worms and wheels,in which it is 
stated that the worms were cut with a circular 
cutter, in order to increase their bearing surface on 
the wheel. Now will you please inform me how 
the bob is made for hobbing these wheels? Give a 
description, if possible, of how it is cut; whether 
straight or on the same curve as the wheel. A — 
We suppose you refer to Fig. 10, of Mr. George B. 
Grant’s article in our issue of May 19. In that arti 
cle it is stated that the “spiral gear,” when pro 
vided with cutting edges, will act asa hob, and will 
cut the teeth inthe gear. The manner of cutting 
the teeth in the “spiral gear*’ or worm is indicated 
by the cut referred to 
(487) J. C., Hantsport, N. S., asks: 
Please give me the practical methods for bending 
cranks from round bars of iron or steel from 2 to 
In this country the de 


noticed 
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a 
mand for crank-shafts of this kind is comparatively | 
emali, and we are not aware of any particular 
+hod used formaking them. In England, where 


t 

os mand for these shafts is greater, special ma- | 
chinery for making them is used. 2. Please give 
mé » method for cutting out the metal between | 
two solid forged cranks. I know all the means of | 
doing it with lathes, drills, etc. But I believe it is | 
don. with saws; at least, I have turned cranks 
wl bad the appearance of having been sawed or 
milled out. A.—The metal between the cranks is 
generally slotted out. We have not seen saws used 
for e purpose. 

38) J. H. E., Buffalo, N. Y., writes :| 
Assume that we havea 4,000 feet-heater, it is de- | 
sirable to use exhaust steam coming through a 6- | 
ine ipe. Flow large will the outlet have to be on | 
the iter? A.—The cross-sectional area of the | 
outlet should be equal to the cross-sectional area of 
the(-inch pipe. 2. Assume that the heater is di- | 
vir into two sections, or 2,000 feet heaters, fed 
by neh exhaust steam pipe. How large will the 


outlet have to be? A.—Sameas before. 3. Suppose | 


re to feed the heater with live steam through 


we 

a ‘+h pipe. How large the outlet? A.—The size 
of outlet will depend on the required amount of 
steam. We should use al-inch pipe with a globe 
valve attached, so that the area of the outlet can 


be regulated to suit the amount of steam used. 


A. G.,——. Oregon, writes : Please 
give me a method for setting the blades of a pro- 
peller. I have seen a square used, and a stick set 
in between the stern and rudder post, but do not 
know how they were set. A.—In all first-class es- 
tablishments the propellers are fitted up in the 
shop, and when finished are marked, so that, in case 
the blades are taken off before the propeller is 
placed in position, the blades can be placed in the 
correct position on the hub, without the use of 
sticks and squares. If a broken blade is to be 
replaced, you will find the dimensions, to which the 
blade has to be set. on the drawing from which it 
has been made. If not, have these figures put on 
the drawing. Your own judgment will then indi- 
cate what lines will have to be erected to which 
the blade must be set. The sketch of the cylinder 
to which you refer has not been received. 


(489) 


(490) ‘* Mechanic,” Baltimore, Md., writes : 
| have a piece of knitting needle steel, out of which 
I wish to make steel points to be used in etching 
sound on brass plates. It is also used as a repro- 
ducer of sound on these plates. I have had great 
trouble in keeping the points (which are burnished) 
ingoodorder. I bardened them in ordinary water. 
Is there any solution which, after heating to the 
color required for hardening, will make them 
harder than dipping in watery A.—The trouble is 
probably with the steel. Knitting needles are not 
necessarily of good steel, and indeed the presump- 
tion is that itis of a low grade. Get ‘Crescent ” 
polished drill rods, and the probability is that you 
will have no further trouble. A very good way to 
harden the point will be to heat it in a Bunsen 
burner or spirit lamp, and stick the heated end into 
a lump of beeswax. Be svre not to overheat it. 


(491) J. C., Pleasant, Ind., writes: I am 
running a seven horse-power engine, and at the end 
of 20 feet of line shaft I have a mill for grinding 
The shaft makes 300 revolutions per minute. 
The weight of shaft and pulleys will be about £00 
pounds. Theshaft has three bearings. I have been 
told that, if I would attach the mill direct to the 
engine shaft, I could do the same work with less 
About what per cent. of the power do I lose 
by my present arrangement? A.—We cannot tell, 
since you do not give us the diameter of the shaft. 
The power required to drive the shaft will also de- 
pend on the conditions of the journal, bearings, and 
the kind of lubricant used. It seems to us that, for 
determining the power required to drive the shaft, 
the best way would be to attach a dynamometer. 
The change in the speed of the engine, if any has to 
be made in attaching the mill directly to the engine, 
will also have to be considered in determining the 


corn. 


power, 


advantage gained in doing so. 

192) E, T., Philadelphia, writes: 1. Give 
a formula for proportioning keys for a hole of 
given diameter and length. A.—The formula most 
used is that given by Unwin, #7. ¢., 14 the diameter 
of the shaft, plus 4% inch. 2. Having two gear 
blanks of given diameter, how can I ascertain what 
pitch or size of teeth to cut so that the proper num- 
ber of teeth will engage? A.—The pitch of gears 


is not decided with reference to the number of 
teeth which will engage, but with reference to the 
power to be transmitted. 3. HowcanI ascertain the 


correct distance to set compasses in spacing off a 
gear blank, when pitch circle and number of teeth 
known, so that I will come out approximately 
first trial? A. 
Find the sine of this angle, and 


at the 


sions or teeth. 


: ‘ , i “| 3,5 and 10 are lights and up, 
multiply it by the pitch diameter. The result will! Waterhouse Electric & M’f’g Co., Hartford.Ct 
be the ar distance se 0 asses. The | aie 3 Snip gee 
proper distanc e to set the compasses, The | Shafting Straighteners. J. H. Wells, Tampa, Fla. 
b sand magazine you speak of can be ordered Steel Name Stamps, ete. J. B. Roney, Lynn, Mass 
} ugh anv seller , j give v . ope ke P . Aedes eon Ye 
through any bookseller, who will give you the Lamb-Knitting Machine Co., Chicopee Falls, Mass. 
Price of them. Fuel oil burners. A. E. Jenkins, Scranton, Pa. 
192 ‘ ‘a OD J ’ “toc. Ty | “The Bulldozer.” a new departure; forging by | 
}) G, N., Buffalo, N. Y., writes ; lo | pressure. M’f’d by Williams, White & Co., Moline, II 
“ttle an argument, please state the volume in| The Best Upright Hammers run by belt are made 
Cl alinches of a condenser for a compound en-| by W. P. Duncan & Co., Bellefonte, Pa. 
gine (coupled at 90 degrees), with the following di-| Pattern and Brand Letters. Vanderburgh, Wells 
mensions: High-pressure cylinder, 18% x 18 inches ; & Co., cor. Fulton and Dutch sts., New York. 
low-pressure cylinder, 29x 18 inches ; piston speed, | Pe. ng i <* Food Lakswnter ‘Elm Fagg then : 
a ° > | simple, reliable. Swi a rCo., E *% Ae 
"to 100 feet. A.—The capacity of a jet condenser F thing —s 


ften made equal to one-third that of the cylin- 
rcylinders exhausting into the condenser. 
ipacity of the condenser should not be less 


I 





| the 
| pressure, and the temperature 


Divide 180° by the number of | 
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than one-fourth that of the cylinder, and need not be 
more than one-half of it, unless the engine is a very 
quick running one. Condensers which are too large 
for the work they have to do are objectionable, be- 
cause, besides their extra cost and weight, a longer 
time will be required to form a good vacuum in 
them ; on the other hand, condensers which are too 
small for the work they have to do are liable to be 
flooded. Insurface condensers One of the important 
items is the amount of the condensing surface of 
the tubes. The number of square feet in this sur- 
face is determined, so as to be in accordance with 
indicated horse-power, the terminal steam 
of the injection 
water. The following is considered to be good prac- 
tice: For injection water at a temperature of 
avout 60 degrees: 





Term, pressure 30 lbs., absolute3 sq. ft. per I.H.P. 
‘ o% “ 95% “ “ 


“ Hb * 295 * “ “ 

“ “ 12% ** “ 2.0c ° “ “ 

ss “ 10 * 1.80 * 3 “ 
“ ‘“ g “ 1.60 * Ty “ 
| “ 6 6 « “6 1.50 * “ “6 


For ships designed to trade in the tropies, the 
| foregoing condensing surface should be increased 
| 20 per cent.; for ships to be employed in cold cli- 
mate, as reduction of 10 per cent. can be made. 

(494) Crank, , Ind., writes: I have 
four 10x 14inches air pumps which have become 
eaten full of holes, the cast metal of the piston 
falling off in very small pieces, which, when col- 
lected, have the appearance of having been run 
through a crusher. The wrought-iron piston-rod 
has the appearance of having been subjected to a 
sand blast. The pumps are single-acting. The 
small pieces of metal falling into the pump barrels 
give us considerable trouble in preventing the pis- 
tons from grooving. Tne pistons are packed with 
rubber-back duck packing. I am thinking of lining 
the barrels with brass 144 inchthick. What would 
be the objections to the brass liners ¥ But since the 
brass lining will not remove the cause, it will be only 
a temporary relief. The brass nuts and valve seats 
show none of the corrosion, or whatever it is, and 
therefore I believe that brass lining will be better. 
The pumps run two or three months without stop- 
ping. A.—It may be that the lubricants you use 
contain an acid which is injurious to the iron. 
The vapor in the air may also be such as to act in 
juriously on the iron; orit may be the combination 
of the vapor inthe air and lubricants used which 
causes the tronble. Since the brass valve seats and 
nuts are not affected, it seems to us that a brass 
lining will give you more than a temporary relief, 
and should be adopted. 2. The main engines bave 
20 x 18 inches steam cylinders; the cranks are set 
at right angles to each other. The engines make 
from 3 to 30 revolutions per minute, pumping 
against a pressure of 25 pounds per square inch with 
13x18 inches water cylinder, crank and fly-wheel 
pumps; and asthe greater part of my running is 
below 8 revolutions per minute, I can get but little 
expansion. Now I have a direct-acting pump with 
12x12 inches steam and 9x 1vinches water cylin- 
ders, which at present is not running. Would there 
be any gain by running the exhanst of the larve 
engine into the steam pipe of the small pump, so as 
to make the two engines run on a compound prin- 
ciple? And would it be necessary to have a re- 
ceiver? I would have about £0 feet of 2% inch pipe 
between the cylinders. A.—With this arrange- 
ment there will not be any gain; on the contrary, we 
believe there will be a loss. Because in compound- 
ing the engine the steam should be taken from the 
smaller cylinder into the larger one ; in your case it 
will be the opposite ; that is to say, the large cylin- 
der will be the high-pressure cylinder, and the 
smaller one the low-pressure cylinder. True, it 
might be possible to run the small pump at such 
an increased speed as to take all the exhaust steam 
from the large engine ; but from the data you have 
given us we believe such an arrangement is not 
practicable. Even if it were practicable, the irreg- 
ular speed of the large engine will be a serious diffi- 
culty in the way of successfully applying a com- 
pound system. 





Business SreciaLs 


Transient Advertisements 50 cents a line for each 
insertion under this head. About seven words make a 
Copy should be sent to reach us not later than 
Thursday for the ensuing week's issue. 


line. 





Gear wheels and g-cutting. 
Link-Belting. 

Send for Catalogue of Link-Belting. 

Over 50,000,000 feet of Link-Belt in use. 
Link-Belt Machinery Co., Chicago and N. Y. 
Small Electric Are Light Plants, 


Grant, see adv., p 16. 





Davis Key-Seating Machines, kept in stock by 
anning, Maxwell & Moore, 111 Liberty st., N. Y 
| Working drawings furnished by A. L. Stevens, 
| mech, engineer, 11 8. Ninth st.. Philadelphia, Pa. 


| Mt 





MACHINIST 


‘*How to Keep Boilers Clean.’’ A book mailed 
free by James E. Hotchkiss, 120 Liberty st., N. Y. 

**Bradley’s Power Hammers, the best in the 
world.” 20 sizes. Bradley & Co., Syracuse, N. Y. 

Selden Packing, for stuffing-box, with or withou 
rubber core. Randolph Brandt, 38 Cortlandt st.,N.Y. 

R. Dudgeon, 24 Columbia st., New York, Im- 
proved Hydraulic Jacks and Roller Tube Expanders. 

Brown & Sharpe Mfg. Co. have a line of ma- 
chinery with 8. A. Smith, 23 S. Canal st. Chicago, Ill. 

Patents —Whittlesey & Wright, 705 8th st., N. W. 
Washington, D. C. Send for pamphlet and references | 

Ice and Refrigerating Machines, 124 built, and all 
successful. David Boyle, 521 Monroe st., Chicago, 111. 

For the latest improved Diamond Prospecting 
Drill, address the M. C. Bullock Mfg. Co., 138 Jack- 
son st., Chicago, Ill. 

Engine lathes, hand lathes, fine tools, files and 
supplies for machinists and other metal workers. 
Frasse & Co., 92 Park Row, N. Y. 

Most sensitive and durable Damper Regulator 
made ; works within one pound; send for circular. 
T. Kieley, 11 W. 13th st., New York. 


Upright dritls, improved, sizes 21’’, 23’', 25’, 28" 
32’', 36’ swing; finely made and great capacity. 


Currier & Snyder, Worcester, Mass. 

Split Pulleys at low prices and of same strength 
and appearance as Whole Pulleys. Yocum & Son’s 
Shafting Works, Drinker st., Philadelphia, Pa. 
Machinists’ supplies, brass goods, m’t’rs supplies, 
polishing materiais, all kinds wire. metals, etc., in 
any quantity. Jordan & Gottfried, 208 Canal st., N.Y. 
Fine tools and supplies for machinists and other 
metalworkers. Get our prices before purchasing else- 
where. Montgomery & Co., 105 Fulton st.,N. Y. City. 
Curtis Pressure Regulators. Curtis Return Trap. 
Curtis Damper Regulator. See Oct. 6,p 15. Send 
for circular No. 17. Curtis Reg. Co., Boston, Mass. 


The Holly Manufacturing Company, of Lockport, 
N. Y., will send, on rn their pamphlet 
illustrating pumping machinery and reports ot duty 
trials. 

W. H. Hoffman, consulting engineer, 108 Liberty 
st., room 3, N. Mechanical engineering in all 
its branches ; working drawings for the transmission 
of power by steam, water, air and electricity. 


Contract work of all kinds executed promptly and 
on reasonable terms. Parties wishing gray iron cast- 
ings in large quantities can make money by corre- 
sponding with Rawson Mfg. Co., Hornellsville, N.Y. 

A system of easy lettering by J. H. Cromwell, 
giving 26 forms of alphabets. The space to be 
lettered being divided into squares: simple and 
effective. Price 50 cents. Catalogue of books for en- 
gineers free. E. & F. N. Spon, 12 Cortlandt st., N. Y. 

‘“* Indicator Practice and Steam Engine Economy. 
By F. F. Hemenway. Contains plain directions for 
nsing the indicator, and making all required calcu- 
lations from the diagram; also the principles of 
economy in operating steam engines, and current 
practice in testing engines and boilers. Price $2, 
postpaid. Published by Jobn Wiley & Sons, 15 
Astor Place, New York. 

‘* Binders” for the AMERICAN MACHINIST. Two 
styles, the ‘‘Common Sense,” as heretofore sold 
by us, and mailed to anv address at $1.00 each, and 
the *‘ New Handy,” mailed at f0c. each. The for- 
mer has stiff board covers, while the latter has 
flexible covers, with full page opening flat. Either 
will hold the entire 52 issues of any volume. AMER- 
IcCAN MACHINIST PuB’G Co., 96 Fulton st , New York. 

‘*Practical Drawing.” by J. G. A. Meyer. The 
above series of articles,now running in the AMERICAN 
MACHINIST, should be closely followed by every stu- 
dent. They commenced with October 23, 186 issue, 
and upto and including Nov. 3, 1888 issue, 62 arti- 
cles have been so far published. Copies containing 
these articles, sent by mail to any part of this coun- 
try or Canada at 5 cents each. AMERICAN Ma- 
CHINIST PUBLISHING Co., 96 Fulton st., New York. 

Ae 


“Modern Locomotive Construction,” by J. G. A, 
Meyer. The above series of articles, now running 
in the AMERICAN Macainist, are attracting the at- 
tention of railway mechanics all over the world. 
Commencing with the June 27, 1885 issue, 76 articles 
have thus far appeared up to and including the 
Oct. 27, 1888 issue. Copies containing these 
articles sent by mail to 7 part of the U. 8. or 
Canada at 5 cents each. AMERICAN MACHINIST 
PUBLISHING Co., 96 Fulton st.. New York. 
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Me., are building a 


H. W. Smith & Co., 
saw mill. 


Bangor, 


Goelet & Co.’s planing mill, at Toledo, Ohio, was 
recently destroyed by fire. 

The Oregon Foundry Company has been chartered, 
to do business at Oregon, Il. 


The capacity of the Athens (Ga.) Foundry and 


Machine Shop will be doubled 
The flour mill of Wheeler & Wheeler, Briceville, 
Ky., lately burned, will be rebuilt. 
The S,oke Works of Dr. Deardorff, of Carlisle, 
Pa., were recently destroyed by fire. 
George Dailey & Son are adding machinery to 
their machine shop at Pine Bluff, Ark. 
The East Tawas Lumber and Salt Company’s 
mill, at East Tawas, Mich., was recently burned. 
Nelson Tenney & Co. are to start in the manufac- 
ture of tin and sheet-iron goods at Portland, Me. 


€ 
€ 


¢ 





land, Ohio, are increasing the capacity of their 
works. 

The Vicksburg, Shreveport & Pacific Railroad 
Co. are building a new blacksmith sbop at Mon- 
roe, La. 

The Lowell Machine Shop, Lowell, Mass., is said 
to have 1,200 hands employed in building cotton ma 





chinery. 

Fay & Scott, Dexter, Me., have recently filled 
|orders for machine 
Mexico. 


manufacturing. 


The Hyde Iron Works, Bath, Me., formerly known | 


tools for railway shops in 


The Rankin & Fritch Foundry and Machine Co., 
St. Louis, Mo., are increasing their facilities for 


The Hill Friction Clutch Pulley Company, Cleve- | 


| 
| 


expect to employ 300 hands. 
stories high, 50 x 150 feet, with separate boiler and 
engine room. 





The Minersville (Pa.) machine shops, idle for sev 
eral years, have been purchaséd by L. S. Allison, 
of Hazleton, and are being put in operation. 


Additions now being made to the foundry and 


machine shops of James P. Witherow, New Castle, 
Pa., will double the capacity of the machine shop. 


The Waterloo Manufacturing Co., Waterloo, P. C., 


has been incorporated, with a capital stock of 
$100,000. 
plements, and do a general foundry business. 


They will manufacture agricultural im 
William McFarland & Co. are putting the ma- 


‘hinery in their silk mill, at Bayonne, N. J. They 
The factory is three 


Referring to a paragraph in our October 20th is- 


sue, we are informed that Bement, Miles & Co. are 
now building for their own use a radial drill, having 
a 10 ft. arm, having previously built several of this 
size for other shops. 


There is water-works agitation at Castile, N. Y.: 
Everett, Pa.; Reynoldsville, Pa.: W aterbury, Conn, 
Elsinore, Cal.; South Denver, Col.; Cardiff, N. Y.: 
Burlington, Wis.; Yorkshire Center, N. Y.: Abing- 


don, Va.; Gilroy, Cal.; Las Animas, Cal. 


The American Engine Co., of Cedar Rapids, Ia 


. 


and the American Nail Machine Co., of Findlay, 
Ohio, have consolidated and formed a company; 


with a capital stock of $250,000. The company will 
make nail machines and high-speed engines. 

The Lorain Manufacturing Company, Lorain, 
Ohio, have completed and are now occupying their 
additions made to plant this summer, consisting of 
planing mill 100 x 50, for supplying bath-tub depart- 
ment, together with iron foundry 200 x 90. for in 
creasing output of soil pipe. Their floors now 
cover an extent of three acres. C. H. Comstock, 
manager. 

The Albany Steam Trap Co., Albany, N. Y., write us 
that they have been quite busy this summer and fall 
in filling orders for the Blessing filter. They have re- 
cently sold to the Athol (Mass.) Water-Works, a 
large 8-foot filter, to be used for the city water sup- 
ply ; also two 8-foot filters tothe Fort Orange Paper 
Company, and several large ones for 
woolen mills, breweries, etc. 


laundries, 


Timothy Kieley, 11 West Thirteenth street, New 
York city, has brought out a new damper regulator, 
designed to keep uniform pressure on a boiler. The 
damper is actuated by a diaphragm, and this in 
turnis controlled by another diaphragm, which may 
be arranged to lift at any desired pressure by the 
use of more or less attached weights. This regula- 
tor, itis claimed, will work with a very slight va 
riation in pressure. 

Hauck & Comstock, of Mechanicsburg, Pa., 
manufacturers of agricultural imp!ements and gen- 
eral machinery, whose works were destroyed by 
fireon August 27th, have their new shops nearly 
finished, and a large portion of their machinery in 
operation, All the tools bought by this firm are of 
late approved designs, and the entire plant is ad- 
mirably arrange2—to secure lowest Cost of produc- 
fron. The new buildings are one-story brick, heated 
by overhead steam pipes, and lighted by gas. 


The Reliance Gauge Co , of Cleveland O., report 
rapidly growing demands for their safety water 
columns, from all parts of the country. Among 
the orders recently booked, are 32 for the Reading 
Iron Works of Philadelphia, Pa., 10 for the Califor 
nia Electric Light Co., of San Francisco, 6 from Aus 
tralia, and 3 from the City of Mexico. Among the 
large concerns who have recently adopted these 
safeguards, are The Whiteman Paper Mills, of 
Dansville, N. Y , and the Fall Mountain Paper Co., 
who are placing them in their 
in Vermont, New Hampshire, 


several mills located 
and Massachusetts. 


The Railway Review says: The C. A. Treat Car 
Wheel Works, of Hannibal, Mo., will erect a branch 
car wheel foundry at East Chicago. The main 
foundry room will be 260 x 90 feet : the engine room, 
24 x 26 feet ; the melting room, 22 x 43 feet ; the pit- 
ting room, 25 x62 feet; the machine shop, 50 x 50 
feet ; the core room, 26 x 40 feet ; and the office 14 x 
16 feet. Overthe office will be a drafting room 14 
x 16 feet, and a pattern shop over the machine shop 
50 x 50 feet. Ten swinging pneumatic cranes will 
be constructed in the main foundry, and elevated 
tracks tor the transportation of wheels will be used 
througnout the building. Adjoining the engine 
room will be a suite of rooms for the workmen, 
arranged with lockers, closets, wash sinks and hot 
and cold shower-baths. It will havea capacity of 
100 wheels per day, which means the melting of 120 
tons of iron. The foundry will cost $50,000, and be 
one of the most complete of its kind in the West. 


The Gardiner (Me.) machine shops are all busy. 
Joseph Perry is furnishing a large amount of shaft 
ing, gearing, for a saw mill at North Waldo 
and making circulars and 
shingle machines for other parties. C. A, Robbins 
& Sons have done a large job for the Cochrane 


etc., 


boro, is also board 


| Oler Ice Company, and have contracted to furnish 


engine, boiler, shafting and other machinery for 
the new shoe factory in Richmond. P. C. Holmes 
& Co. are now at work on their twenty-third im- 
proved Holmes wheel, and report that these new 
water wheels are proving very successful. Harvey 
Scribner reports that his business was never better 
than it has been the past season, while the prospects 
ahead are bright. He has just shipped shingle ma 
chines to Fort Fairfieldand Waldoboro. He is now 
at work making a board circular, a new Curtis 


| wheel for the Richards Paper Company, Gardiner, 


and eight of the improved Richards pulp screens 


as the New England Marine Engine and Machine | for the Carrabassett Pulp Mili at Skowhegan 


Works, have been started up. 


Industrial Journal, 






































~———Vanted 


10 


Machinists’ Supplies and [ron. 


New York, Oct. 27, 1888. 

Iron—American Pig.—There has been during the 
past few days a limited demand in the market 
though prices are firmly held. We quote Standarc 
Lehigh and North River brands, $18.50 to $19 for No. 
1X Foundry. No. 2 Foundry, $17 to $17.50. Grey 
Forge $15.50 to $16.25. 

Scotch Pig.—We quote Coltness, $21.50 to $21.75; 
Gartsherrie, $21; Summerlee, $21.75 to $22; Egiin- 
ton, $19.25 to $19.50; Dalmellington, $20.25 to $20.50 ; 
Clyde, $20.50. and Langloan, $20.50. 








WANTED 


** Situation and Help” Advertisements only inserted 
under this head. Rate 30 cents a line for each inser- 
tion. About seven words make a line. Copy should 
he sent to reach us not later than Saturday morning 
Jor the ¢ nsving we ek’ s issue, 


at, 
-~ 
~~ 


Wanted—Men to examine S. S. planes; see p. 11. 

Draftsman—A competent man wants situation as 
assistant draftsman. Age, 30. Box 37, AM. MACH. 

A first-class pattern maker, English, wants a po- 
sition as foreman; good draftsman; age 33. Box 
35, AMERICAN MACHINIST. 

Wanted—Two first-class vise hands, accustomed 
to engine work. Davenport Foundry & Machine 
Co., Davenport, Iowa. 

Wanted—Travelers for New England and Middle 
States, to handle mechanical goods; liberal com- 
mission. Box 17, AMERICAN MACHINIST. 

Wanted.—A working foreman for machine shop, 
one who can handle men and do work in modern 
style. Country, AMERICAN MACHINIST, 

Anexperienced mech. draftsman wants situation; 
is a machinist and technical school graduate. Ad- 
dress A. L., AMERICAN MACHINIST. 

Foreman Wanted—One competent to take charge 
of amachinery pattern shop. Address, with record 
of experience and reference, Box 93, Albany, N. Y. 

Permanent situation wanted by a first-class, sober 
pattern maker, who is accustomed to engine and 
general macbinery. Pattern Maker, Am. MACHINIST. 

First-class mech. draftsman, 33 years old, with 
good experience, able to take charge of drawing 
office, wants to change position. ©. P., Am. Maca. 

Wanted immediately, four first class Brass Mould- 
ers; none others need apply ; permanent situations; 
apply to Martin Anti-Fire Car Heater Company, 
Dunkirk, New York. 

Foundry foreman of 20 years’ experience desires 
to enter into a contract with a responsible firm to 
make their work by the ton or take charge. Ad- 
dress Box 36, AMERICAN MACHINIST. 

Draftsman—A practical man with technical edu- 
cation, and some good experience, wantsa situa- 
tion. Dies and special machinery preferred. Good 
references. Address J. R., AMERICAN MACHINIST. 

Wanted—Tool Maker—A competent workman 





AMERICAN 


RADLEY’S UPRIGHT 


CUSHIONED 


me HELVE 
HAMMER 


Com binesthe bestele- 
‘| ments essential in a 
first-class Hammer. 
Has more good points, 
does more and bet- 
ter work and costs 

less for repairs 
than any other 
Hammer in the 
world. 


HEATING 
FORGES, 


With a manufactur- 
ing experience of over 
half a century, we 
SN recommend these 
machines to be the 
best, most 
durable and combin- 
ing all the essentia) 
elenents, For hard 
coal or coke. Indig- 

&> pensablein all shops ty 
keep Bradley’s Cushioned Ham- 
mers and men fully employed 
and reduces cost of production. 












BRADLEY'S 


ESTABLISHED 


simplest, 


Pat. Aug. 30, 1887. 


BRADLEY&CoO. 
SYRACUSE, N. Y. - 








THE HUSSEY RE-HEATER 
and STEAM PLANT IMPROVEMENT CO, 


A. S. HATCH, President, 
S. D. BREWER, Gen’! — 


15 Cortlandt 
treet, 
NEW YORK, 






WY | 7 
Engineering, Steamfitting, and Design- 


ing, Remodeling and Improving Steam 
Plants, Consulting experts in all mate 





can find steady work in factory tool department, 
employing six hands. Address, stating your experi- 
ence, and wages expected, Ohio, Am. MACHINIST. 
Wanted—A draftsman who understands saw mill 
machinery ; also a pattern maker; steady employ- 
ment. Address, with full particulars and salary ex- 
pected, D. J. Murray M’f’g Co., Wausau, Wisconsin. 


Wanted—Situation by a first-class practical ma- 

chinist, accustomed to engine work, jobbing and 
tool making ; or would take charge of a shop or the 
erecting of work outside, Address J. B., care 
AMERICAN MACHINIST. 
English fitters or turners returning 
home, Wireeatave worked in first-class shops in New 
England, manufacturing iiigtty finished work, to 
please apply, either by leiter or personaly, tc 
George Richards & Co., Limited, Broadheath, near 
Manchester, England. 


First-class man wants permanent position as su- 
perintendent with firm desiring to build Corliss 
engines. Has designed full line of successful Cor- 
liss engines for a prominent firm. Non-condensing, 
condensing and compound. Large sizes aspecialty. 
Posted on prices and modern methods of doing 
work. Permanent, AMERICAN MACHINIST. 


A large manufacturing establishment in St. 
Louis, running a foundry for making their own 
specialties, also doing regular job work, wants 
to correspond with a competent man to take 
charge of said foundry. Must be a thoroughly 
competent and reliable man in every respect. 
Address Box 34, AMERICAN MACHINIST, giving ref- 
erences, and salary expected. 








+ MISCELLANEOUS WANTS + 
Advertisements will be inserted under this head at 
35 cents per line, each insertion, 





The Cyclone Steam Flue Cleaner is king, and has 
norival. Crescent Mfg. Co., Cleveland, Ohio. 


Crescent grease cup for shafting beats them. all. 
Sample free. Crescent Mfg. Co., Cleveland, Ohio. 

Light and fine machinery to order; Foot Lathe. 
Catalogue for stamp. E. O. Chase, Newark, N. J. 

August C, Christensen, 24 State st., N. Y., consult- 
ing engineer for bydr. and pumping machinery, etc. 

Correspondence solicited with parties having ma- 
chine or foundry speciaities to build. Honesdale 
Iron Works, Honesdale, Pa. 


Wanted.—To buy second-hand lathes, planers and 
shapers of all sizes; must be cheap and in good 
order, Fosdick & Plucker, 6th and Culvert Streets, 
Cincinnati O. 


How to remove and prevent scale in steam boilers 
at a cost of ten cents a week. Send postal for cir- 
cular to Pittsburgh Boiler Scale Resolvent Co., 
Pittsburgh, Pa. 

Wanted—Inventors to know that business placed 
in my hands receives my personal attention from 
beginning to end. R. G. DuBois, Patent Attorney, 
Washington, D. C. 





- 


ters pertaining to the use of Steam and 
Heat, 


FOR SALE. 


CABLE DRIVING PLANT. 


The two 26” x 48” automatic cut-off horizontal 
Steam Engines, lately used to drive the cable on the 
N. Y. and Brooklyn Bridge Railway ; designed by E. 
1D. Leavitt, Esq., and built by the Dickson Manu- 
facturing Co. ‘The fly-wheels are 18 feet in diameter 
and weigh 30,000 pounds. ‘These engines were run 
singly, and together were in use about five years; 
they are in good condition and will be sold as they 
stand, with fittings, entire and ready for service. 

Also, completing the cable driving plant, a lot of 
10 foot sheaves, one pair of 12-foot avae drums, 
one 5-foot friction drum, and one set of 12 and 5- 
foot cut driving gears, all new; one similar set of 
gears, worn, with clutches, shafts and pillow blocks. 


A t 
pe C. C. MARTIN, 


Chief Engineer and Superintendent, 


22 Sands St., Brooklyn, N.Y. 











A CREAT DISCOVERY. 

IMPORTANT TO STEEL WORKERS. 

We are now prepared to introduce, after thorough 
and repeated trials by some of the largest concerns 
in the country, a Steel Tempering Solution that will 
temper Dies, Rolls, Springs and all kinds of Steel 
Tools, uniformly and perfectly. Sample jars will 
be shipped for cost of material—50 cents and express 
charges. Accompanying each will be price list, 
with discounts for quantities. 
EMPIRE CHEMICAL CO., 21 John St., New York 


Iron Foundry of 1. Shriver & Go., 








Nice Castings, Smooth and True to Patterns, 
of very best brands of Pig Iron. 


CASTINGS IN QUANTITY AT FAVORABLE PRICES, 
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MACHINERY 





MPROVED 
PUMPING 








113 Federal &t., 


93 Liberty St., | 
BOSTON. 


NEW YORE. 


For Send 
Every for 
Class New 
of Work Illustrated » 














MACHINIST 
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THE DEANE, STEAM PUMP C0, 


HOLYOKE, MASS., 
New York, Boston, Chicago, Philadel) jig 
St. Louis, 
Manufacturers of 


. STEAM and, POWER 


PUMPS 


FOR ALL PURPOSES. 





6, 8, 10, 12, 14and 16 feet. 
Send for Catalogue and Prices. 





charge for Compound Rest, Hollow Spindle or Power Cross Feed. 


SEND FOR CATALOGU &, 
ENGINE LATHES. 7 

THE HENDEY (8-INCH ENCINE LATHE 
Combines modern design with superior workmanship at a moderate price. No ex'ra 


Length of beiis, 


Have other sizes of Lathes; also, Shapers, Planers, 


THE HENDEY MACHINE Co. 


KLORRINGTON, CONN. 














S 


FLF-HARDENED STEEL, 











Chicago, Ills. 


to any imported. Many like it better because it is notso brittle. Try it. 


QUAL 
i MILLER, METCALF & PARKIN, CRESCENT STEEL WORKS. 
Pittsburgh, Pa. 


480 Pearl St., New Vork, N.Y. 








on trial. 
167. West Second Street, 


Sebastian, May & Co.'s Improved Screw Cutting #4 


Drill Presses, Shapers, Band, Circular and Scroll 
Saws. Machinists’ Tools and Supplies. L 
Catalogue mailed on application. 


—fra= 


60 J 






N 


Vy 





Lathes 


CINCINNATI, O. 





HN 


UO 
gg ATTY "Ww 


OUR SPECIALTIES, 8, 12, {4 and {8 inch Lathes. 


STEPHENS’ PATENT VISES. 


QUICK- 


INCOMPARABLE FOR STRENCTH, 


Has improved Taper, Pipe and other attachments. 
in 2, 234, 344, 414, 544, and 6% inch width of jaw. 
Sold by the Trade. 


ADJUSTING CAM AND TOGGLE JOINT. 


Stationary or Patent Swivel Bases. 


DURABILITY, 
FIRM HOLD AND QUICK WORK. 
Made 


Send for Circula: 


TOWER & LYON, MFR’S, 


95 CHAMBERS ST., NEW YORK, 








GERMANTOWN JUNCTION. 
PHILADELPHIA 


DUPLEX PUMPS ever seavice 





B 
A 
R 
R 
P 
U 
Mi 
P 
i 

Ni 
Cc 
E 
N 
 @- 
I 

M 
E 
Cc 
v 





McMAHON 





AND 
Patent Friction Pulleys, 


Water St., Corner Ledge, 
WORCESTER, Pp - 





& COMPANY 


MANUFACTURERS OF 






THE CELEBRATE!) 


HEALD & SISCO 


CENTRIFUGAL PUMPS 


Vertical and Horizontal. 


COOKE & CO., 
22 Cortlandt St., New Yor! 


In 







Writ- 
ing Men- 


tion this 


Pape: 





CORLISS 
ENGINES. 


The Fishkill Landing Machine (»., 
located at Fishkill, on the Hudson, N, ¥.. 
offer to manufacturers and others desiring a w 
built, economical and durable engine, their impro 
CORLISS ENGINES, They are endorsed 
many reputable engineers and persons using th: 
Address as above. 





“Star” Screw ( 
Foot Lathe ting Aut 

Swings matic Cr 

9x25 in. Feed, et 
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Scroll Saws, H Catal 
Circular Free 

Saws, Lathes of al 
Mortisers. Cc Machine 





Seneca Falls Mfg. Co. 687 Water St., Seneca Falls, N. 





















BORING »° TURNING MILLS 


MADE BY 


BETTS MACHINE CO,, 


Wilmington, Del, 


From JONES & LAUGHLINS, 
PiitsspurGu, Pa 
‘©The 5 Foot Boring and Turning Ma 
which you shipped to us in August last, perf 
its work very satisfactorily,” 





T. M. JONES, Gen. Ma 
SIz2Es. 
5, 6, 7, 7-10, 8, 9g, IO, 10-16 
12, 14, 14-20 ft. 


April 21, 1888. 
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NIGHOLSON FILE COMPANY,| 


PROVIDENCE, R. I. 


Files and Rasps. 


In magnitude, variety and excellence of pro- 











Cc. W. LeCOUNT, Sou 





i 


REDUCED F PRICES oF LECOUNT’S STRAIGHT TAIL DOG. 


a He, INCH, bor Be, = -_ 
“aa Fee ; .. 94... $1.35 
E3 $ we Cs 7 i1 24... 1.45 
¥ voce OO 28: Oru... tae 

2d 4.1% |) ‘80 18... 8%... 180 
Ssa— 5... .14.... 80 14....4 .... 210 
EAR 6.... 186 9 15....4%. .. %.78 
Te 7... 1% [a ee ae 3.25 
33 Six 134 1.10 17 5%.... 4.00 
om «69 120 18....6 5 00 
& 1 Set to 2in. 7.80 Full Set .... 31.10 


ith Norwalk. Conn. 





duct, this company has no equal in this, 
or any other country. 


THE “VOLUNTEER” 
UP-DROP, SIGHT FEED, LUBRIGATOR, 


(GATES PATENT.) 
FOR STATIONARY ENGINES AND PUMPS OF 





£ 


OS: 





BREWERS AIR PUMP 


NAP 


BOILER FEEDER 
PUMPING MACHINERY 
FOR ALL PURPOSES. 

















fay O 
Pos 
ae. = 
FIRE PUMP DUPLEX PUMP ~— 
SEND FOR CATALOGUE 
AND PRICES. 














S ALL KINDS. LUBRICATORS FOR SIN- 
AY GLE OR DOUBLE CONNECTION. 
lg PRICE LIST. 
s eee | 1 | 2 3 
™ Prine......2 “$10.00 | $12.00 | $15.00 
w apacity . 4 pt. $ pt. | 2 pt. 





"NATHAN MANUFACTURING CO., 





91 Liberty St., 


Boiler and 
Pump Combined. 


HALL DUPLEX STEAM PUMPS. 


Send for : New Catalogue. 


HALL STEAM PUMP (C0., 







New York. 





92 & 94 LIBERTY STREET, NEW YORK, 


Send for Catalogue. SOLE MANUFACTURERS 














24 and 26 West Strect, Cleveland, 0 
101 Chambers Street, New York. 
85 Queen Victoria St., London, Eng. 


Established in 1874, 


CLEVELAND TWIST DRILL CO. 





ESTABLISHED 1859. 
Formerly HUSSEY, HOWE. HOWE & CO., Limited 


HOWE, BROWN & CO, Limited, cme wove «cs, 


Manufacturers of ait kinds 


CRUCIBLE AND OPEN HEARTH STEEL, CAMERON SELF-HARDENING STEEL, 


For Shearing Tools and Turning Steel Tires. 
BRANCH OFFICES: Boston, 127 Oliver St. New York, 12 Cliff St. Chicago, 171! La Salle St. 
South roth wt., 


GUILD & GARRISON, ==": 


Buliders of Steam Pumps, Vacuum Pumps, Vacuum oie Fiilter-press cme, 
Air Compressors, Condensers for Pans, Engines, Steam Pumps, Etc. 


‘The Best Injector. 


For Feeding all Steam Boilers. 


RUE’S © EJECTOR, 


Superiortoall others for Raising 
and Fore >} Water and 
other Lic quids. 


i aaeeeenenn 
ae : 
— |_| Boiler Washer and Tosting Device. 
Uses Warm Water, avoiding injury 
and facilitating the Raising of Steam. 


M’F’G CO., PHILA., PA. 
CATALOGUES FREE. 


P.H.&F.M.ROOTS, |TV STONE COMPANY. 


Connersville, Indiana, 
SAveracrvaree fF 88 & 40 HAWLEY ST., 36 JOHN ST., 
BOSTON, MASS. NEW YORK. 


PORTABLE FORGES, TUYERE IRONS, ETC. 





Kent Ave. and 








“LITTLE 
GIANT.” 














ROOTS’ NEW ACME HAND- BLOWERS. 


Slow-speeded, Force-blast. Durable, 
Compact and Cheap. 


Roots’ Foundry Blowers, Gas Exhausters, etc. 


8. S. TOWNSEND, Gen. Agt.) 22 CORTLANDT ST., 
COOKE & C0., Selling Agts,, NEW YORK. 


In Writing, Please Mention This Paper. 
JOHN WILEY & SONS, “ew von.” 
——— PUBLISHERS 0F-————— 


SCIENTIFIC AND INDUSTRIAL WORKS. 








AS.CONE ——— 


D. GRINDING MACHINE. 


1144 in. Steel Arbor. Takes Emery or Corundum 








THE VOLKER 


HU OF 


Manis 
Runc 
San F 


Colun 
H. b. 





Henry I. Snell, Philade Iphia; Thos. J. 
Kendall 
Goulds & Austin, Cc hicago ; 
Denver, Col. ; 


Adolph Leite It, Grand Rapids; 






For Sale 


& FELTHOUSEN MFG. CO. 





t 
MANUFACTURERS OF taney 
_ BUFFALO: DUPLEX STEAM BD nd od: Prices 
SIR USAULBeAVIbOT ANIL i by 
A. Aller, New York; Mkt mtg Neon ay oe ph a t. ply Co., Boston; 


Cincinnati: Shaw, 
& Co., Toledo ; The George Worthivcton Co., Cleveland; 

os & Pierce Machinery Co., 
Sheriff & Ashworth *ittsburgh, Pa.; Jos. Baur, 
Jas. Jenks, ee Wickes Bros., East 8 LAW ; 
F. Osborne & Co., St. Paul inn.; 
lwaukee; Joshua Hendy Machine ‘Works, 


Baltimore; Fo orbes, L Aiddell & Co., 


tee, Mich.; 


le, Spence & Co., M 
rane isco; Flynn & Emrich, 


Montg¢ ymery, Ala ; Bailey & Le bby, Cc harleston, 8. C.: Pond En meer. 
ing Co., St. Louis and Kansas City ; O. B, Goodwin, Norfol 
Abus Supply Co., Columbus, O.; o ’s. Leeds & Co., Eecubens 


oleman, New ‘Orleans. 





Manufacturers of 


OFFICE AND WORKS 


NOS. 13 to 21 MAIN STR 
FITCHBURG, MASS. 


SEND FOR CATALOGUE E. 


FITCHBURG MACHINE WORKS, 
Metal-Working Machinery. 







EET 





CINCINNATI, 
Purchasers of McUOWAN PUM vt., 
EST'D 1862. 


PUMPING MACHINERY 


FOR EVERY PURPOSE. 


Oo. 






O110 
GAIZALIOSOp 
Joj pusg 


“SHUAGNTTAD HWALVM ATAVAOKSS 
SSVH4 HLIM 





' 





co. 


34 
Beach 
Street, 
Boston, 

Mass, 
The Park Injector, 


EJECTORS anp JET APPARATUS. 
HENRY CAREY BAIRD & CO., 
industrial Publishers, Booksellers and Importers 
810 Walnut St., Philadelphia. 


FEED TO BONER 





OVERF' OW 








Send for Catalogues and Circulars.—Free by mail. | wheels to 20” diameter. Of this style we have six | , [@"Our New and Revised Catalogue of Practical and Scien 
3 h % . fe tifle Books, 80 pages, 8vo., and our other Catalogues and 
’ sizes, to suit different classes of work, from 34" t0 | Cireulars the whole covering ¢ very branch of Science applic d 
BEAUDRY $ 9 i to the arts ent free and free of po utage to any one in any 
DUPLEX 244 = Arbor. part of the we varia who will furnish his address 
a Worcester, Mass. 
IRWIN VEEDER, Wy C YOUNG & C s Manufacturers of 
Expert and Solicitor of Patents. alpen 7 d 
COMBINING — | SIX years practical experience in. shops after receiving a Engine Lathes, Hand Lathes, 
echnical education and before entering the practice. 
PRESS, SHEARS Rooms $00. 11, 225 Dearborn Street, Chicago. FOOT POWER LATHES, SLIDE RESTS, ETC. 
AND PUNCH, eo NEW SELF-SETTING PLANE 





ACHINER 


For Reducing and Pointing Wire, 


BEAUDRY & CO. 


(Formerly of Beau 
dry’s Upright Power 
Hammer, 








ASK YOUR DEALER FOR IT. 


Sample sent as per Circular. 


VOLNEY W. MASON & CoO., 


THE LAIDLAW & DUNN €0-,|encto Pulleys, Clutches and Pievators, 


PROVIDENCE, R. I. 


Bridgenort, Machine Tool Works, 


E. P. BULLARD, Prop. 
BRIDGEPORT, 





CONN. 





7 mr 
. 





¥ 


37 & 51 INCH BORING & TURNING MILLS, 
LATHES, SCREW MACHINES, TURRET MACHINES, &c. 


WORTHINGTON 
Independent Condenser 


An Economical Addition to Steam 
Engines 


POWER CAINED or 
FUEL SAVED 


BOILER PRESSURE LOWERED 


ESPECIALLY RECOMMENDED FOR 


(ELECTRIC LIGHT MILL BOAT 
and PUMPING ENGINES 


HENRY R WORTHINGTON 
NEW YORK 
PHILADELPHIA 














F Sole Manufacturers. ESPECIALLY ADAPTED TO POINTING WIRE 
Also manufacturers of RODS AND WIRE FOR DRAWING. 
BARD COAL EBAT- For Machines or information, address 
Room 4, MASON B’DG, the manufacturer, 
70 KILBY ST. S. W. GOODYEAR, Waterbury, Gt. 


Boston, Mass. 








=a * 
<_ wc 
ee «5 
Sa = 
as & 





BOSTON 
CHICAGO ST LOUIS SAN FRANCISCO 
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AMERICAN 


Boilers for Export, or for Use in 


Packed for Transportation on Mule back, in Cases weighing not over 275 Ibs. 
No brick work required, 


Easily erected. Self-contained. 
No rivets, expanded joints, calked s 


HARRISON SAFETY BOILER WORKS, 


GERMANTOWN JUNCTION, PHILADELPHIA, PENNA 


Undeveloped Regions. 


eams, or packing. 





°‘S’TEH ANI’ 


A VALUABLE BOOK FOR EVERY STEAM USER 
AND ENGINEER. 


PUBLISHED FOR FREE DISTRIBUTION, BY 


THE BABCOCK & WILCOX COMPANY, 


MANUFACTURERS OF 
WATER-TUBE BOILERS, 
107 Hope St., Glasgow. 30 Cortlandt St., 


N.Y. 


THE LOWE BOILER 


WITH SUPERHEATING STEAM DRUM. y 





1306 Buttonwood Street, 


Portable Drills, 
Hand Drills 
Boiler Shell Drills 
Light Drill Presses, 
Special esting 


SEND FOR CATALOGUE. 








THOS. H. DALLETT & CO. 


PHILADELPHIA, PA. 








Over fifty years’ competition has proven 
this system Pee te to be the best in every 
respect. The LOWE BOILER, with all 
improvements, is the simplest, best wearing 
and most economical of any kind of fuel. 
; Send for description and histories of Steam 
Boilers and Feed Water Heaters (free) to 


BRIDGEPORT BOILER WORKS, 


BRIDGEPORT, CONN. 












The AUPE Line-Dieam Feed=Water ‘aie | 


Guaranteed to Prevent Scale in Boilers, 
Using any kind of water. 


HOPPES MANUFACTURING CO., 


Send for Catalogue D. 


Hard Sheet Steel Troughs, Easily 
Cleaned. 


SPRINCFIELD, OHIO. 








~ QUICK AC 





TION VISES.. 





STAND! 





Steel Caliper Ru 


Grad 





" The Celebrated ¢ ‘haplin Try and Center Square, Standard Steel Rules, 


Surface Gauges, Bevel Protrac tors, Depth Gauges, Screw 
Pitch and Center Gauges, Hardened Steel Squares, 


WRITE FOR ILLUSTHATED CATALOGUE AND PRICE LIST OF FULL LINE. 


rai TOOL CO,, 


ATHOL, MASS., 


MANUFACTURERS OF 


les, Universal Bevels, Caliper Gauges, Impreved 


MACHINIST 


WHSTONT CHUGE C0, 


ae “ 


NovemMBer 10, 1888 


Formerly Uheida Seam Eneine & Foundry , ONEIDA, I, 


ufacturers of all kinds 


LATHE «x» AND DRILL 


Under 
Prem Little Giant Improved. . | 
No. re Narre holds0 to 1% inch. 
| “Oto gf oe | 
ss te | 


Westcott’s Patent, 


0to 
-— ea 
0 to 


“< 
od 





Send for niet E 





PRESSES, PUMPS, PUNCHES, 






FITTINGS, 


WATSON & STILLMAY, 


Hydrostatic Machinery, 


ACCUMULATORS, 
——— 


Jacks, Valves, 


Vault Elevators, Etc., Etc. 


TRADE MARK. 


THE HORTON jess LATHE CHUCK 





Senutastiined by 








WRITE US FOR PRICES. 


Est. 1849. NEW HAVEN, CONN. 


F 204-210 E. 43d St., N. Y. 


CHUCKS 


THE  HOGESON & PETTIS MFG. CO. 


THE E. HORTON & SON CO., 


Windsor Locks, Conn., U.S.A. 
Send for Illustrated Catalogue. 





A NEW CATALOGUE OF 


CUSHMAN CHUCKS 





INDEPENDENT CHUCKS 


(See Am. MAcHINIST, Nov. 5, 1887.) 


particulars of our latest improvements. 


mechanics. 


THE 0. E. WHITON MACHINE CO., 


NEW LONDON, CONN. 


Before buying Chucks of this class, write us for 
Different 
from other makes, and we claim several points of 
superiority which we submit to the judgment of 


JUST ISSUED. 


Containing new designs. Sizes and prices sent fre: 
on application to the 


CUSHMAN CHUCK CO., 


HARTFORD, CONN. 





PUNCH AND DIE GRINDER, 


For grinding punc hes 
and dies, such as are use: 








SIMONDS ROLLING MACHINE Co. 
MANUFACTURERS OF ROLLED FORGED SPECIALTIES, 


=. STEEL BALLS 





Best Cast Steel, Hardened, 


3-16 in. to 2 in. diameter. 
In quality and density of metal, in uni- 


formity of temper, and in accuracy an 
nicety of finish warranted unequaled. 


For Anti-Friction Bearings, of 


Ground and Burnished, from 


SAMPLES AND PRICES ON APPLICATION, 
SIMONDS ROLLING MACHINE CO., Fitchburg, Mass. 



















in — bolts, rivets, 
screws anda large variety 
of square or circula: 
pieces requiring one 0! 
more finished faces 
Works equally well on 
hard steel, chilled iron or 
softer metals. Can be ar 
ranged to grind convex 
concave or flat surface 
Work can be ground to 
any desired thickness 
several pieces 
ground to sam 
thickness. 

Write for Circu 
p=: lar. 


d 





uated Steel Squares, Spring Calipers, 
Pliers, Straight Edges, &c., &c. 





FORGING AND WELDING BY PETROLEUM AIR BLAST FIRES. 


GREAT ECONOMY OVER COAL. 


Conti 





BHARR 
OUR 





Insurance not increased. No ASHES 


AERATED FUEL CO., - Springfield, Mass. 


J. H. BULLARD, Gen’! Manager. 
[| ALDEN SPEARE’S SONS & CO., Boston, Mass. 


SEnw FOR 


A SPECIALTY. 


Pond Engineering Co. “3° 


PRICES. 


ECONOMICAL STEAM BOILERS! - 






<a >? Springfield 
= blue and Emery Wheel Go. 


SPRINGFIELD, MASS 








SCALING AVOIDED. 


Wear of DIES lessened, and better yok i produced, 
or Ci 


nuous fire the whole day. Coo asudeads solicited. 


Agents for Eastern part of New England. 


UNIVERSAL RADIAL” 


RADIAL DRILLING MACHINES 


= “=. THREE DESIGNS. SIX SIZES. 


| EMBODY ALL DESIRABLE FEATURES 


y a PRICES$450.°& UPWARD 
7 oof UNIVERSAL RADIAL DRILL Co 


NCINNA 





[a J.E. LONERGAN & CO. 
: am "ah 211 Race St., Phila. 
Manufacturers of 


PATENT OILERS, 


Cylinder Sight Feed 
Cups, Government 
Regulation 








IS & COWDERY, Ashtabula, Ohio, Agents for Ohio. 





NEW GATALOGUE OF TOOLS 


And Supplies ont free to any address on .ocatps of ren 
Cents in stamps (for postage.) 


Chas. A. Strelinger & Co., 49°" Detroit, Mich. 


ELECTRIC PERFORATED 
EEA THES BELTING ! 


as 
| AIR 
wal Cushions, 
; Guaranteed 
for 


DYNAMOS 





Pat. May 24th, 1888. 


CHAS. A. SCHIEREN & C0., 


(MANUFACTURERS.) 





CHICAGO. PHILA. NEW YORK. BOSTON. 
HARLES Mi es 
ENGRAVER on BX ENGRAVER on WOOD 


U. BAIRD MACHINERY CO. 


hh sateeae PA. 


Fit up your Boiler Shops, Bridge Works, 
Ship Yards, &c., with my ‘‘ NEW” Standard 


PUNCHES. 


POP 
SAFETY VALVES 


for Locomotive, 
Stationary and Ma 
rine Boilers, also the 
**Reliable” 
Trap. 

1888 Catalugue 
free on application. 


Steam 

















- LATHE 
Center Grinder 


For trueing hardened 
centers in place, 













FOR HAND AND POWER, 
6’, 8” and 10” Stroke. 


Adapted to All Classes of Work 
to their Capacity. 


Circulars Furnished, 


COFFIN & LEICHTON, 





Mach wed d They will save you time and money. 
SUPPLIES. I. P. RICHARDS, PROVIDENCE, R.I. 
sites SEND FOR CATALOQUE. 
rouik™ | WORCESTER MACHINE SCREW CO. 
Boiler = = 
Makers’ PR RQ f 
TOOLS. —— 
S ny 
Bm ms d Manufacturers of Set, Cap 
ExhaustFans, |224 Machine Screws, Studs, etc. 
ul a" tr wid i di Mh bd bl bh eS 
SGN Ef ipmdeneinener gg 
wn itm itibiii tire 











MACHINIST'S SCALES, 


PATENT END GRADUATION. 


We Invite Comparison for Accuracy with all others. 
EVERY SCALE GUARANTEED. SEND FOR LIST. 
SYRACUSE, 


N. Y. 


A cheap and effective tool, 
needed in every well-reg. 
ulated machine sbop. 







Write for prices to 


RUMP BROS. 
MACH. CO. 


WILMINGTON. DEL. 











\ 





BOYNTON & PLUMMER, 





BS A2NW ST ae New T YOR: 





WORCESTER, MASS. 





BAILEY’S PATENT COPPER CAP FUSIBLE PLUG. 


A Cheap Means for Preventing Accidents to Steam Bollers through Low Water. 


The fusible metal is kept fr 


tion. 
Highly recommended by the chief 

Betas. 

Saies 


many other eminent expert engineers, 
filling all requirements. 
mechanics, 





GEO. VAN WAGENEN, Sole American Licensee and Manufacturer. 


Wr" illustrated Pamphiets on Application. 


thereby avoiding the chemical and mechanical action, which would otherwise 
prevent it from melting. Capisreadily removable, permitting free inspec- 


Over 150,000 sold in Europe since first introduced, with increasing 
Highly recommended also by the U.S. Board of Supervising In- 
spectors of Vessels at Washington, D. C 


Highly recommended also by a number of master 


om contact with the water, 


FRIGTION 





CLUTCH PULLEYS AND 
CUT-OFF COUPLINCS 





JAS. HUNTER & SON, 
North Adams, Mass. 





Boiler Insurance Companies of Great 


YY 


: by Prof. R. H. Thurston, and (77 
as superior to any now in use, and 





233 West Street, New York City, 





the e1 
variat 


1025 


Made any size required. 


CYLINDER BORINC AND 


FACING MACHINE. 


Will bore cylinder and face off 
ids at same time. Built strong and powerful; has 
le feed that feeds either way. 


PEDRICK & AYER, 


Hamilton St,, Philadelphia, Pa, 














Nov! 













1888 


Al 





nt 














NovemsBer 10, 1888 


+ 


MORSE TWIST DRILL AND MACHINE COMPANY, New Zediora, fas, 


Morse Patent Straight-Lip Increase Twist Drills, 


Manufacturers of 





Solid and Shell Reamers, Beach’s Patent Self-Centering Chuc k, Bit Stoc Kk Drills. 
DRILL GRINDING MACHINES, MILLING CUTTERS AND SPECIAL TOOLS TO ORDER. 


AMERICAN 









clipped pipe, in close coils and corners that cannot 
drop forged steel. Six sizes. Manufactured by 


CAMPBELL PRINTING PRESS AND MFC. CO. 


150 WILLIAM ST., NEW YORK. 


BOYNTON’S ADJUSTABLE 
ALLIGATOR WRENCH. 


Quick and 
bandy in ad- 
justment. 

Invaluable 
for work on 


be reached with other wrenches. Made entirely of 


325 DEARBORN ST., CHICAGO, 








OzZE 
- a @ 

a 
e:° 3 
- to & 
ae |8e 
Or Be 
etleé 
Bzeia: 
weiss: 

wigs 
—OE S: 
Feo 8* 
Seas 
2 ¢ °° | 
Onx | 








WILLIAM BARKER & CO0., 


Manufacturers of 






Iron and Brass 
Working 


MACHINERY 


m: 1404142 FP, Sixth St., 


Near Culvert, 


PCINCINNATI, 0. 
Centrifugal worns 


WORKS. 
IRVIN VAN WIE, Prop. 
SYRAOUSE, N. Y. 
Vertical, Horizontal 
and Suction Pumps. 


pe pacity 100 to 40,000 

s. per minute, Sand 

uumping Outfits a 
Specialty. 


nN BEVEL GEARS, 


Cut Theoretically Correct. 
« For particulars and estimates apply to 


HUGO BILGRAM, 


Mechintes, 
uccessor 
BREHMER BROS. 





Send for 
; circulars and 
1 prices. 




















440 N. 12th St., Philadelphia, Pa. 
If your Stationer does 
not keep Dixon’s Ameri- 


D Rh f 1S i EN | ean Graphite Artists’ 
Pencils, send 16 cents (mention this paper) and you 
will receive samples worth double the money. 
DIXON’S GRADE STAMPS ARE AS FOLLOWS: 


Similar grade to European Stamp of 
AB 4 B) 
(B 


DIB a No. 1.) 
-(H B and No. 2.) 
F) 


aa) V S—Very, very soft. 
x 8 Very ‘soft’... 
S—Soft....... 
M—Soft medium. 
K— Medium black. 
n H and No. 3.) 

H «H H) 

H H H H and No. 4.) 
H—Very Hard..... (H H H H and No. 5.) 
H—Very, very hard (H H H H H H) 


Medium.....,.- 
Medium hard.. 


v 
v 
8 
M 
M 
BG « cceadgecess ( 
Vv 
V 


JOS. DIXON CRUCIBLE CO., 


JERSEY CITY, N. J. 








‘ * See Naval Size 10x%4x 
~~ 4 “i $echanical, Constructors) 144in. Com 
Ee Electrical Architects. | plete pocket 
OSE Minis | Builders. | book. All 
z = a Hydraulic. pamansce. praction! prob. 
o Seip 3 Assayers. ems solved at 
ho; eens. Chemists. sight. Mailed 
< me Militar y- | Scientists. on receipt of 
. Y- —_| Students. 75 cents. 


R. ©. SMITH, No. 1 Broadway, N. Y. 


















MULL CARY & MOEN CO.@ 
STEEL wire OF a Aaladlen 





ENGINE Lathes, Hand Lathes, Foot Lathes, Upright Drills 
is and Milling Machines Agents, MANNING, MAXWELL 


MOORE, 111 ERTY STREET, NEW YORK. 








P. BLAISDELL & co. 


Manufacturers of 


Machinists’ Tools, 


WORCESTER, MASS. 











New Haven Manf’g Co. 


NEW HAVEN, CONN. 


IRON-WORKING MACHINERY. 
SOLDERIN 


Steel 
may be done without wR U ST 
causing 
by using our Non-Corrosive Soldering Fluid. 
Sample Bottle, prepaid, for 10 cents 
FOR SALE BY ALL DEALERS. 
STERLING ELLIOTT, NEWTON, MASS. 


Sterling Emery Wheel Co., 


Factory, West Sterling, Mass. 
Office, 17 Dey Street, New York. 
Our Wheels for Machine Shop 


Work and Tool Grinding 
Superior to all others. 


Send for Catalogue just published. 
Chicago Office, 41 “Ai South Canal Stu Chicago, Ill 





Iron and 











Securea for inventors. 1ermes 
moderate. Information free. 
P. O. Box 707, Washington, D. C, 


ACKER & 


MORSELL, 


MACHINIST 


Pi 


SEND FOR CIRCULAR. 
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D, SAUNDERS’ SOM, 


Manufacturers of 


ne Gutting & Threading Machines 


For Pipe, Mill and Steam Fitters’ Use. 


TAPPING MACHINES, 


For Steam Fitting, also 


o Steam and Gas Fitters’ Hand Tools. 


YONKERS, N. Y. 





GAGE MACHINE MORES, 


Manuf’ r’s s of 


FOX, TURRET 


AND 


| a | SpeedLathes 
BEY Brass Finishers 


TOOLS, 





DRILLING MACHINES. 


Latest Designs and Improvements 
For cats and prices address, 


_ BICKFORD DRILL 60., 


= Front & Pikests., Cincinnati a 
PATENT UNIVERSAL SCREW-CUTTING CENTER 


sy. wvKe & co., WIST DRILL GAUGE. 


Fine Machinists’ Tools —-E. Boston, Mass—Send for Circular, 











—\~ ia 


CBUFFALQ 


wie 


& } 


ns”, 
PU FFALO raters oe co. 
BUFFALO, 


we: 


ih. « GO Sw cet eaA 








momen? BLOWERS 


_- == ¥ 


et Feat 


+ 
4 


POL, S.FORGES. FURNACES &c.iA 

AUS TERS. STEAM 

TER TS VENTILATING WHEELS. 
<N\YYY MC (/ (—))\\ Ai died 





MACHINE TO 


24", 26”, 32”, 36", 42” and 56" 
17°, 207 and 27” Lathes. 


THE G. A. GRAY CO., 


477-479-481 Sycamore St., 


CINCINNATI, O 





Highest award Gold and Silver 
Medals on Lathes and Planers, at 
Cincinnati Centennial Exposition. 


CATALOGUE, PHOTOS AND PRICES UPON APPLICATION. 


OLS, 


Planers. 












COILS & BENDS 


— OF — 
IRON, 
BRASS and 
COPPER 


PIPE. 


ALL STYLES. 
THE NATIONAL PIPE BENDING 6O., 


82 River Street, NEW HAVEN, CONN. 


MACHINE TOOLS. 


Special or General, any size, for the manufacture of 
Ordnance, Locomotive, Marine and Stationary Engines, 
Ships’ Boile rs, &ec., supplied to many leading Firms in the 
United States of America. 


Asquith’s Patent Radial Drills 


Unequaled by any in the World. Send specification of re 
quirements. Large Stock of Tools ready for delivery. 








The Armstrong Mfg. Co. 


BRIDCEPORT, CONN. 


Water, GAS ain STEAM Fitters Tools. 





STOCKS AND DIES FOR PIPE, BOLTS AND BRASS 
PIPE WRENCHES, PIPE VISES, ETC. 


—— SEND FOR CATALOGUE, —— 


WOOD-WORKING MACHINERY 


For Planing Mills, Furni- 
ture, Chair and Cabinet 
Factories, Cabinet_Works 
and General Wood-Work- 
ing. Send Stamp for ll- 
lustrated Catalogue to 


Rollstone Machine Co, 
45 WATER ST., 








W. ASQUITH, HALIFAX, England 





Fitchburg, Mass. 








For the 
Manufacturers E xchange 


ace fs 4 em tle anes Becccenen tans ames 





ut SS TAWOARY taar cox 





latest i 
workin 
represe 











ia a Ma a a a 


per 
" 


L. S. STARRETT, 








—_——— 











the Un 


many p 








Manofacturer of 


FINE TOOLS, 


ATHOL, MASS. 
SEND FOR FULL LIST. 
Fl Tuluhnhe buh nlalntuhs me eee A A 


Li Wii Lili lls Lili 


























L. W. Pond Machine Co. 


Manufactsrens < of and 


lron Working Machinery. 


Improved Iron 






Planers a 8 
cialty. Feed, <4 
ented Feb. 9, B88. 
Belt Shifter, t- 
ented Nov. 2, 1886, 
140 Union St., 


Worcester, 





Pasiail | SPRINGS i NEW hs. 








Mass. 





our lat 
Effects, 
tion of 





| Cwers *o p. shemale Tetr CO MASI Pees Conn 
A. MUGFORD, 

| WOOD* ENGRAVER®*AND® PRINTER, 
HARTFORD, CONN. 














The “ MANUFACTURERS’ EXCHANGE ” 


» quarter is now ready for distribution. 


It is superbly printed on heavy plated paper, and 
contains 34 pages, profusely illustrated with the 


nventions in the line of iron and wood- 
g machinery and their kindred trades, 
nting manufacturers from all sections of 
ited States. The book is in itself an ex- 


ample of what a Catalogue should be, and gives 


oints on the preparing of manufacturers’ 


iMustrated printed matter. 
The “ Exchange 


” contains a few specimens of 
est novelty in engraving “ Transparent 
” which has attracted considerable atten- 
late. 


Send three two-cent stamps and a copy will be 


; oe 
Engraver & Printer of Superior Illustrated Work. 


mailed you free. 


MUGFORD, 


HARTFORD, CONN. 








IT Is NOW "TIME 


to order steam fittings, and in doing so, remember that our 
specialties have an established reputation for 
reliability and good workmanship. 


MASON REGULATOR CoO., BOSTON. 
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A“ MERICAN 


~ WILLIAM SELLERS & CO., Incorporated. 


PHILADELPHIA, PA, 


BUILDERS OF 


MACHINE TOOLS FOR WORKING IRON AND STEEL, 


Improved TURNTABLES for LOCOMOTIVES, CARS and PIVOT BRIDGES. 
High Speed Power Traveling Cranes and Hand or Power Swing 
Cranes, Shafting, Pulleys, Hangers, &c., for transmission of 
power. Improved Self-Adjusting Injector of 1876, 
Self-Acting Injector of 1887. Fixed-Nozzle Auto- 
matic Injector of 1885. 


INJECTORS for ALL CONDITIONS of LOCOMOTIVE and STATIONARY SERVICE. 


THE LONG ALLS UTE. 


Double, Single, Angle-Bar, 

Gang, Horizontal, Twin, 
Boiler, Spacing, Gate, 
Multiple, Belt and Steam- 
Driven 


Nae and Shears, 


OVER 300 SIZES. 


ALSO 
Power Cushioned Hammer. 











eee, 


OHIO. 





a 
Send for New Catalogue. = 


PHOSPHOR-BRONZE 


INGOTS, CASTINGS & MANUFACTURES. 


THE PHOSPHOR BRONZE SMELTING CO. LIMITED 
512 ARCH ST. PHILADELPHIA PA.U.S.A. 
ORICINAL MANUFACTURERS OF PHOSPHOR- 
| BRONZE IN THE UNITED STATES AND OWNERS 
OF THE U.S PATENTS. 


‘ie a 
INGOTS & MANUFACTURES 
BEAR OUR 


REG TRADE MARKS 


— 


2) ae) 


Phe spho rbronge 








THe Beckett Founpry & IVIACHINE Co. 


S. A. BecKETT, President. ARLINGTON, N. J. F, A. CHAPMAN, Sec. and Treas. 
Successors to THE BECKETT & McDOWELL MFC. CO. 
IRON FOUNDERS AND MACHINISTS 


MANUFACTURERS OF STEAM ENGINES AND GENERAL MACHINERY. SPECIALTIES : ORE-CRUSHING 
MACHINERY, STAMP MILLS AND MINING HOISTS. 
Having Extensive Foundry Capacity, we are prepared to contract for 
regular supply of Machinery Castings. 


PURE CARBON BRONZE. 


Heavy Journal Bearings our Specialty. 


Specially adapted for use on Steam Engines, 
Heavy Machinery, Locomotives, &c. 


Look for brand, ‘‘ Pure Carbon Bronze.” 


CARBON BRONZE CO., 


SOLE MANUFACTURERS, 
2° "ATER STREET, PITTSBURGH. PA. 
SEND FOR PHOTO OF OUR NEW AND IMPROVED 


17 inch ENGINE LATHE, 
COMPOUND REST AND TAPER ATTACHMENT. 
HIGHEST GRADE OF WOREMANSHIP. 
THE MULLER MACHINE TOOL Co., 


















STH and EVANS STREETS, CINCINNATI, OHIO. 

DELAFIELD’'S PAT. SAW CLAMP THE 

PATE WUT A URUK UA AURA A N T I P F R l C T l 0 N 

' 

With Saw for Cutting Metals. Saves all the broken hack =] ep or Thrust Bearing 
saw blades. In use over bwo years in Sree of oe country. 
Fg new C Semape pave the “ ges R | eat yo 4 e 4 FOR 

ree by mail for 50 cents. Extra blades, n. wide, 7c, eac ) 
70c. oat Goan: lin, wide, Stubs, 35c. each. Free by’ mail. Lathes, Drills, Worm 


Shafts of Elevators or 
Hoists, Jack Screws, Mill 
Stones, Water Wheel and 
Propeller Shafts. 

Bearings of all sizes made to 
order, and patent rights for 
im” sale by 


G. L. BROWNELL, 
WORCESTER, MASS. 
Correspondence Solicited. 


NOROTON MFC. WORKS, NOROTON, CONN. 


MONTGOMERY & CO., 


105 FULTON ST., NEW YORK, 


TOOLS, SUPPLIES 4N0 MACHINERY 


FOR ALL BRANCHES OF THE MECHANICAL TRADES, 








Illustrated Catalogue (300 pages) mailed on receipt ot 
Fourteen Cents. 





MACHINIST 


BEMENT, MILES & €0. 


BSA +. ADELPHIA, PA. 
BUILDERS OF 


METAL-WORKING MACHINE TOOLS, 


FOR 
RAILROAD SHOPS, 
LOCOMOTIVE AND CAR BUILDERS, 
MACHINE SHOPS, ROLLING MILLS, 
STEAM FORGES, SHIP YARDS, 
BOILER SHOPS, BRIDGE 
WORKS, ETC. 


RICE AUTOMATIC CUT-OFF ENGINE. 


Self-Contained. Sensitive Gover 
Balanced Valve. High Spee: 
He Stationary Oilers. Best Economy, 


NoveMBER 10, 1288 


















or, 


Gold Medal Cincinnati Exposition, 1884, 


THE JOHN T. NOYE MFG. Co. 


BUFFALO, N. Ye 


BALL AUTOMATIC CUT-OFF ENGINES, 


ERIE, PA- 


The characteristics of these Engines are Beauty of Design, Superior Finish, Limited Feet in 
required, Economy of Fuel, Perfection o Regulation. 


CHARLES R. VINCENT & CO., 
NEW YORK SELLING OFFICE, 15 CORTLANDT STRENT, 


ae: MACHINERY CO. 


CLEVELAND, OHIO. 
Manufacturers of | ng 





ce 














Cutting from 3-8 in. to 6 in. diameter. 


Also SEPARATE HEADS and DIES. 
Send for Catalogues and Discounts. 
[ A T i f c CHESTER STEEL CASTINGS CO., 
Works, Chester. Pa. Office 407 Library St., Philadelphia, Pa, 


Agents, Manning, Maxwell & Moore, New York. 
From 1-4 TO 15,000 Ibs. WEIGHT. 
True to pattern, sound, solid, free from blow-holes and of un- 
equaled strength. 
Stronger and more durable than iron forgings in any position or 
for any service whatever. 
40,000 CRANK SHAFTS and 30,000 GEAR WHEELS of this -teel 
POSITIVE PRESSURE OR BLAST BLOWER. 
« They are Cheaper than any other. 
They are Equal in yee to larger ones of other makes. 
Very Little Power is required to run them. 
Exceedingly Simple in Construction. 
Give a Positive Blast, and will drive air through the smallest aperture, 
For Blow Pipe or Furnace they have no equal. 


now running prove this. 
MANUFACTURED BY 


Cross-Heads, Rockers, Piston-Heads, etc., for Locomotives. 
STEEL CASTINGS of every description. 
GESSW EIN MACHINE COQ. 
OFFICE, 39 JOHN STREET, NEW YORK. 


Pat. Dec 4. 188 
Pat. Aug 885, 





Send for Circulars and prices to 











CINCINNATI, THOMAS P. SIMPSON, Washinzt 
u. A. FAY & CO.22%:2| PATENTS oo ees 


BUILDERS OF IMPROVED 


wooD- “WORKING MACHINERY 


Embraces nearly 400 Machines for 


PLANING & MATCHING 


Surfacing, Moulding, Tevoning, Mor- 
tising, Boring, and Shaping, etc. 


Variety and Universal 


WOOD WORKERS. 





The most useful 
patented improve 
ment indrill presses 
for years is applied. 


Something New! 

One, two, three, and 
four spindle drills for 
light work. 








IR 


SENSITIVE 














Band, Scroll and C ircularé Sava Re. Spindles driven Over 1,000 in 
sawing Machines, Spoke and Wheel with single, endless Buy the latest id 
dard of i }. | belts. Large drivin best. Special iia 
ana ae panes aes Oe OES pulleys, tightener and chinery to ord 
W H. DOANE, Pres D. L. LYON, See'y variable speeds pro- Catalogue of fine 
”“ 


tools free. 


Dwight t Slate Machine Co 


HARTFORD, CONN. 


KORTING GAS 


vided. 





ate Bros, 


» MANUFACTURERS, 
WATERBURY, CT. 


SEND FOR CIRCULAR. 














Ne; Adjustable Clamping Blocks. 


A simple device used to fill under 
clamps, when clamping work to vari- 
ous machines. Does away with lumber 
yards, scrap piles and confusion about 
your shops. Send for descriptive cir 
culars and prices. 


' ENERGY M’F’G CO., 
1115 # 1123 5. 16th STREET, - PHILA, PA 





SMOOTH 
INSIDE & OUT, 


A EECCA: OSCE Pt RT a SCN Na 9 ARNE 
OSGOOD DREDGE 00., Albany, N. Y. 
RALPH R. OSGOOD, Pres. JAMES H. BLESSING, Vice-Pres. 
JOHN K. HOWE, Secretary and Treasurer. 
MANUFACTURERS OF 


ra. Excavators, ae, Machines, Derricks, ete. 











OPEN SIDE 


IRON PLANERS 
FOR QUICK DELIVERY. 





1 30’’x25"’x 6 ft. Size ‘*c.” 

1 30’'x25 ’x 8 ft. Size “Cc.” 

1 30''x25''x10 ft. Size °C.” 

1 36''x30’"’x 8ft. Size“ D. 

1 36''x30''x10 ft. Size * D. 

1 48''x36''x10 ft. Size“ BE” 

1 48 'x36''x14 ft. Size “* K.’ 

1 48 x48” x121t. Size ‘EK. 1." 
1 48’’x48""x14 ft. Size ** E. 1,” 


WRITE FOR PRICES, PHOTOTYPES, Etc. 


Detrick & Harvey, 


BALTIMORE, MD. 








a. + 
Combined Steam aera and Derrick Car, | 





ENGINE. 


1 to 100 Horse Power. 


The Korting 
Gas Engi 
is placed u; 
its merits and 


The RIGHARDS % OIL ENGINE. 


Started a 
— NO BOILER. 
NO STEAM. 
NO DANGER. 


Fuel, Crude 
Petroleum or 






x 


@® 





n 


Kerosene. under full guar- 
’ —_— antee to every 
= Cheaper than purchaser. 
! 4 all others. 
3 " OVER 125 IN (SE 
BINGHAM IN N. Y. Cll 
TON HYDRAULIC POWER CO. 

















BINCHAMTON, N. Y., U. S. As, CATALOQUESon 
SOLE MANUFACTURERS. APPLICATION. 
wera KORTING( 
’ ’ y ‘ a 
Automatic Steam Engine, . | MUU Ad 
KEROSENE OIL FOR FUEL. i, = y 
Over 2,500 in Use. ENGINE (() 
1, 2, 4,6,8, & 12 Horse Power \\ | # 
For Farmers, Printers, M’f’rs, = 4 4 l ' 
pumping water, sawing wood, eae a 
tion this: paper.” Catalogue ~~ Salant 
SHIPMAN ENGINE co 429, 431 & 433 Greenwich Street, 
, Boston, Cor. Laight Street, NEW YORK CITY. 
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5 ft 
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NovEM 


AMERICAN 
“BUCKEYE AUTOMATIC CUT-OFF ENGINES. 


in Use, Over" 1,000. 25 to 1,000 H. P. 


These engines are the combined result of long ex- 
perience with automatic cut-off regulation, and most 
Carefal revision of all details. They are designed and 
constructed for heavy and continuous duty at medium 
or high rotative speeds. Highest attainable Economy 
in Steam Consumption and superior regulation guar 
anteed. Self-contained Automatic Cut-off Engines 

- 12to 100 H.P. for driving Dynamo Machines @ specia’_y. 
Illustrated Circulars, with various data as to practical 
Steam Engine Construction and performance, free by 


mail. Address, BUCKEYE ENGINE CO., Salem, Ohio. 
301 TELEPHONE BUILDING, | N. W. ROBINSON, 154 Washington St., Chicago, Ill, 
SLES (GENTS : W. L. SIMPSON, 18 CORTLANDT STRERT, N, Y. { ROBINSON & CARY, St, Paul, Minn. 
KENSINGTON ENCINE WORKS, LIMITED, PHILADELPHIA. 
sees and Manufacturers for New Jersey (South of Trenton), Eastern Pennsylvania, Delaware, Maryland and Virginia. 


yeW TANGYE 

















Sen bane 
Fit VARIEM” 


gale Lic eres TAKE 


BLESSING'S W ATER CIRCULATOR» PURIFIER | 


Guaranteed to Absolutely Prevent Forma- 
tion of Scale in Steam Boilers, 


Automatically takes water from the boiler, 
filters, it and returns it in pure condition, 
thus removing scale-making impurities from 
the water, and maintaining a free and steady 
circulation. Combines tbe well-known 
Albany Steam Trap with a Filter of novel 
construction, which has no rival in point of 
simplicity, facility for cleaning, and assurance 
against clogging of sand valve. 


Send also for Circulars of Albany Steam 
Traps, Blessing’s Renewable-Seat Stop and 
Check Valves, Pump Governors, Water Circu- 
lators and Purifiers, etc. 


Albany Steam Trap Co., arouse, x.r. 
SRO § CENTRIFUGAL EXHAUST HEAD. 


Thoroughly entraps water 
Beand grease from the ex- 
l haust of a steam engine 
without back pressure, pre- 
venting them from spraying 
on the sidewalks and roofs 
of buildings ; it protects the 
latter from injury, and pass- 
ers by from annoyance 
and damage. Send for cir- 
cular to 
KEYSTONE ENGINE & MACHINE WKS., 
5th and Buttonwood Sts., Phila., Pa., 
Or ARTHUR APPLETON, Solling Ageni, 45 Cortlandt Street, N. Y. 


ry NEW YORK, 
BORING AND TURNING MILLS . fe 


Sole Eastern Agents. 
LATHES PLANERS DRILL PRESSES Lae" '§ 
F.P.MICHEL ROCHESTER N.Y. FP ie JOHN J. METZCER, 


Russell & Co. 


WESTERN ACEN 
MASSILLON, OBIO, 


PAYNE Lice GPEED (_ORLISS [+ NGINE. 


SHAFT GOVERNOR COMBINED WITH CORLISS WRIST-PLATE.. 
AvUTomaTic ENGINES 


Economy of Fe) & eguiation eyo anything in use. 
BOILERS, ETC. . 


Complete Power Plants Furnished B. W. PAYNE & SONS 


and Erected. _ ‘ as 
SgNnp ror CATALOGUE. ELMIRA, N. Y. 
New York. 


Weitmyer Patent Furnace, 


Manufactured and Sold by 


FOUNDRY AND MACHINE DEPARTMENT 


For burning screenings, cheap fuel, etc: 
HARRISBURG, PA, 














tae 
URNISHED. | 


COW, 


Hig hfress sure. 

coiensi gad Cnpoy, 
TUBULAR BOILERS. 
GEO-A-BARNARD 


*ABENK > 


FRICK COMPANY, Builders 


WAYNESBORO, PA. 





” 
OT OTTO" OAS I ENGINE WORKS. 
SCHLEICHER, SCHUMM & C0., 
43d & Walaa Streets, 130 Washington Street, 
Philadelphia. Chicago. 


New York Agency, 18 Vesey St. 
OVER 25,000 
ENGINES SOLD. 





Eclipse Corliss Engine. 


NON-CONDENSING, 
CONDENSING | COMPOUND. 


40 TO1, 1,000 H.P. 
Send for Circulars. 


E. P. HAMPSON & CO., 
36 CORTLANDT ST., 





HORIZONTAL 
**Otto’? Gas Engines. 
VERTICAL 
**Otto” Gas Engines. 
TWIN CYLINDER 
“Otto”? Gas Engines. 
ge COMBINED 
“OTTO GAS ENGINES AND PUMPS. 








Consume 25 to 7% 5 Per Cent. a Gas than ANY 
other Gas Engine doing the same work. 


._ A&A GHNUINE “CORLISS.” 

















45 Dey St., 
Hill, 


Boston, 


Clarke & Co., 
Mass. 


10 S. Canal St., Chicago, Ill. 





JOHN McLARE! 


4 CORLISS 
Engines, 


AIR 
Compressors 


and 


BOLLERS. 


American Standard Gauge & Tool Works, Wilmington, Deb. 


Makers of Implements for Standard Measurements. 


Portable and Trac- 
Boil 


Ide Auto. Engines. 
tion Engines. Steam Road Rollers. 


ers of all descriptions. 


Use. Flat Bar Gauge. 





Crescent Gauge. JAS. A. TAYLOR & CO, 


SECOND-HAND 


Iron Working Machinery, 


A very 
most of the 





WAUTIIMERY 0 


Bridge port, 
-0we all, 
Powell, 
* each Atherton, Powell & H. & P. new. 
’ Niles Al, 





in, P lane r. 
and 6 ft 
tt. 


cheap 
new. 
‘ 


Ente eprice, 
. Ragine Lathe, S. M. & Uo 
Young, 
Ames, 


" Blaisdell, pA The Best Engine in America for Heavy Work. 
S.M. & Co, WILLIAM TOD & CO., 


Youngstown, Ohio. 





“ “ 


large stock on hand, 


machines taken in 


and & ft. 


ALALZIALAA: 


( 
for 


62 


Bridgeport, 
Different Makes, 
Different Makes, 
Bridgeport, 


x6-8-10 & 12 ft. 
10-12 ft. “ 


10-14ft. ¥ 
Pg ngth Be d‘ 


ig & 1412 


Niles, 
Br dgeport, 
Wright, 
Hy 20 ft. Ames, 
1-16 & sft. En ngine Lathes, T. & 8. 
ill Javis, 
2s inch Drills Blaisdell, 
2 inch C.&8. 
m U niversal Radial Drill, 
t Turret Lathe, Lodge, Davis & Co. 
rew Machine, * Jones, Lamson & Co, 
Brown & Sharpe. 
irvin Hand Mille r, 
rainard 
7 attern, 
sU siveree! Miller, Brown & Sharpe, 
oo 6 Plain ‘ 
niversal Grinder, 
irface Grinder, 


good order. 
new. 


id Rolled Shafting in Stock. 


list. Write for what is wanted. 


E. P. BULLARD, 


OLLEGE PLACE & 72 WARREN ST. 


NEW YORK. 


heavy, good. 
new. 
“ 





PROKS PAT DROP PRESS. 


BEECHER & PECK, CONN. 
0] 10), | 


DROP BORGINGS on sree. 


BEECHER & PECK, NEW HAVEN CONN. 


BAKER’S COMMON 
SENSE OIL FILTER. 


Is the most Simple, Neat, 
Ornamental, Effective, 

Complete and C onvenieni 
OIL FILTER in the Mar- 
ket. The whole operation 
is visible, and any ordinary 
man can operate it success- 
fully. It will pay for itself the 
first year, if a little pains is taken 
to catch the waste oil from your 
Engine, Dynamo, Shafting, ete., 

etc. Manufactured and for sale 
by CHAS, F, BAKER, 


223 Third Ave., 8, E., Minneapolis, Minn, 





STEARNS M’F'G COMPANY, 


ERIE, PA. 


ENGINES from 15 to 400 Horse Power. 
Boilers of Steel and Iron supplied to the trade 
or the user, Send for Catalogues, 
SAW MILLS and GENERAL MACHINERY. 
Works at Erie, Pa. 
New York Store, 46 Cortlandt Street, 
BARNHURST & DURLIN, Managers. 


= The Almond Coupling 


. A NEW quarter turn 
= motion to replace 
quarter turn belts and bevel 
gears. 








T. R. ALMOND, MFR., 


83 and 85 Washington Street, 
BROOKLYN, N. Y. 


NOISE Bs=. 





way of trade for new machinery. 





Some of these machines are 


practically as good as new. 


Send for Second-Hand List. 
HILL, CLARKE & CO. 


156 Oliver St., 


BOSTON, MASS. 
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BROWN & SHARPE 


PROVIDENCE, R. I. 








STANDARD REFERENCE DISKS, 


For use in Setting Calipers, Testing Measuring Tools, and 
Reference for Sizes in Shop Practice. 
They are made of steel, hardened and accurately ground to size. 
Price of complete set (45 disks and 6 handles), $35. 
Single disks from 60 cts. to $1.50. Single handles from 45 to 
60 cts. 





Price List Mailed on Application, 


Western Agent, S. A. SMITH, 23 South Canal St., Chicago, Ill. 





[uplex Steam Pumps 


AND 


s Water Works Machinery. 





COPYRIGHT 1883 BY 
THE GORDON & MAXWELL CO. 


T GORDON STEAM PUMP CO, 


BRANCH HOUSES: 


,NEW YORK, 96 Liberty Street. 
PHILADELPHIA, 705 Arch Street. 
CHICAGO, 96 Lake Street. 





“THE YALE & TOWNE MFG CQ, 
STAMFORD GONN 
NEW YORK CHICAGO PHILA BOSTON. — 


IMITATION 


AN AC¥YHRRYLIOGMENT OF SUPERIORITY. 

The best evidence that the JENKINS BROS. VALVES, JENKINS STANDARD PACKING, and JENKINS DISCS have ex 
traordinary merit, and are held in high esteem by the public, is that they are being IMITATED and COUNTERFEITED. The imi- 
tations resemble the original in appearance only ; they lack the general excellence of the genuine. Our friends and cus 
tomers will sustain usin our endeavor to manufacture the best goods, by not accepting any goods unless stamped a: 
above. This notice has become necessary by the fraudulent use of our name, and to protect the public from being deceived 
~by unprincipled parties placing imitations on the market. 


JENKINS BROS. 71 John Street, N. Y.; 105 Milk Street, Boston; 


FE (Q 


_ 








21 North Fifth Street, Phila.; 54 Dearborn Street, Chicago. 


SHAPERS, ENGINE LATHES AND DRILLS. 


LODGE, DAVIS & CO0., CINCINNATI, OHIO. 


20 inch Upright Drills. 25 inch Back Geared, 
24 * 3 ek an 
28, 82 and 40 inch Power Feed Drills. 








WRITE FOR PRICES, 
IT WILL PAY YOU. 


SHAPERS, 8”, 10”, 15”, 20’, 26’, 32” Stroke. 
ENGINE LATHES, 17”, 19,21", 24”, 27", 30”, 42”. 


15-Inch Crank Shaper. 





WHAT our customers say about the 


Eherhardts Patent Drill Press. 


The only one built on correct principles. 

More economical than any we have ever used. 

Can do double the work. Most convenient. 

Best in the market. Much admired. 

No trouble or expense for repairs. 

Could not ask for anything better. 

There may be as good a one made by some one else, 
but ¢ have not seen it. 

I feel that t did wisely in buying your tool. 

We consider it a model tool and fills the whole bill 


HEADQUARTERS IN NEW YORK CITY FOR 


STANDARD 
Milling Machines, 
UNIVERSAL PLAIN FOR 

LIGHT HEAVY WORK. 


All sizes ready for quick delivery. 


Below we give the names of a few prominent 
users of these machines. Their appreciation can be 
estimated from the number of machines in use. 
Missouri Pacific Railway Co., St. Louis, Mo 
EKames Vacuum Brake Co., Watertown, N. 
Carnegie, Phipps & Co., Pittsburgh, Pa 
American Brake Co., St. Louis, Mo * 
Worthington Pump Works, Brooklyn, N. Y 
King [ron Bridge Works, Cleveland, O 
Filler & Stowell Mfg. Co., Milwaukee, Wis 
Hutchinson, Hollingsworth & Co., England 
Daft Electric Light Co., Marion, N. J....... 
C. H. Hunt & Co., New York City .. ine 
Also, Standard Oil Company, Lima, 0 

Morgan Engineering Co., Alliance, O. 

Grand Trunk Railway of Canada, Montreal, Can. 

Brainard Milling Machine Co., Hyde Park, Mass. 

Hoston Bridge Works, Boston, Mass 


Write to 


GOULD & EBERHARDT, 


For Catalogue A. NEWARK, N. J. 


3 Machines. 


2 CO to 


Machines shown in operation by the man’f’rs, 


E.E.GARVIN & C0., 


139-141-148 CENTRE STREET, 
Send for Illustrated Catalogue. NEW YORK CITY. 


wee ce ao 





AMERICAN 


MFG, CO., |THE PRATT & 








MACHINIST 


HARTFORD, 


MANUFACTURE 


HORIZONTAL 


Boring Mills, 


48 in. 
Swing. 


and 66 in. 


NovemBeR 10, 1ggg 


WHITNEY 0, 


Double Head 
Traverse Drills 


For 5 in., 8 in. and smaller 
holes. 
Revolving Head D, i!ling 


Machines, 


WESTERN BRANCH, 100 WEST Washington Street, Chicago, Ills. 





DROP FORGED OF 
BAR STEEL 
INI6 SIZES. 


MANUFACTURERS OF 
‘STANDARD MACHINE WRENCHE 





THE BILLINGS & SPENCER CO. HARTFORD CONN. 


TAKING NUTS FORAINCH UP TO ANDINCLUDING NUTS FOR I% INCH BOLES. 





WARNER & SWASEY, 


CLEVELAND, OHIO, 


MACHINETOOLS 


For Iron and Brass Work. 


SMALL TOOLS & FIXTURES. 
Gear Cutting in all its Branches. 


ILLUSTRATED CATALOGUE ON APPLICATION. 





S. A. 


MANUFACICRER OF 


GEO. W. FIFIELD, 
ENGINE LATHES 
FROM 16 to 48 IN. SWING. 
on application. 


Cuts, Photographs and Prices furnished 


Lowell, Mass., U. 





Gear Wheels and Gear Catting.—1I make ¢ 


to 
order, or cut teeth on g blanks sent to me. Of all kinds. Of 
all sizes to six ft. dm. 
cheap g._ Small cast g. 
prices. 
&, $1. 


Small orders or large ones. Fine g or 
Ready made brass g by mail at low 
Bevel g with perfect planed teeth. Hand Book on 
Facilities complete. Terms reasonable. Send for cat. 
Gro. B. GRANT, 66 Beverly St., Boston, Mass. 


KEY-SEATING MACHINES 


AND 


20 in. Drills a Specialty. 


Our 20 in. Drill is a heavy sub- 
stantial tool, made for service, has 
steei shafts and spindle. Gears and 
racks cut from the solid, and have all 
modern improvements, are made by 
special machinery, and sold very low. 


Our Key-Seating Machine 
will save enough in 60 days’ use to pay 
first cost; no shop can afford to do 
without one. We have now ready for 
prompt shipment, both Key-Seat Ma- 
chines and in. Drills. Send for Photo. 
= and Catalogue 


= W. P, DAVIS, North Bloomfield, N. Y. 








REMOVAL. 
THE POND MACHINE TOOL COMPANY, 


Formerly of Worcester, Mass. 

The new shops of this company are located at 
Plainfield, N. J., forty minutes’ ride from New York 
city on the line of the Central Railroad of N. J., and 
consist of the following : ; 

A machine shop 500’ long by 100’ wide; a foundry 
250’ long by 90’ wide; also commodious buildings 
for the storage of sand, coal, coke and pig iron; 
ample and convenient wash rooms for the men; fire- 
proof two story pattern storage; blacksmith shop; 
engine and boiler houses. These buildings are de- 
tached from the machine shop and foundry. There 
is an elevated railroad for the convenient distribu- 
tion of raw materials, and a railroad running 
through the machine shop forshipping. The whole 
plant is supplied with the incandescent system of 
electric lighting. 

The machine shop and foundry have overhead 
traveling cranes running through their entire 
lengths; also light traveling cranes, which serve 
every tool, and a number of jib cranes in the foun- 
dry and scratch rooms. The foundry has capacity 
for making the heaviest class of castings. 

All our tools are expressly designed for the 
economical manufacture of heavy machinery for 
railroad and gen¢ral machine shop equipment, from 
new patterns of the latest and best designs. 


SALESROOM and OFFICE, 111 & 113 Liberty St, W. Y. City. 
NEW SHOPS, Plainfield, N. J. 








J. M. ALLEN, Presmwenr. 
W. B. FRANKLIN, Viocr-Presment 


J. B. Prerog. Szorerary. 





NEW CATALOGUE 


MACHINE TOOLS. 


THE G. A. Gray Co., 
477-481 SYCAMORE ST., CINCINNATI, 0, 





See advertisement, page 13, 





PRATT & LETCHWORTH, 


PROPRIETORS 


STEEL CASTINGS, == 








PUNCHING PRESSES, DIES, 


And other Tools for the Manufacture of all kinds of 


SHEET METAL GOODS, ”*°* sreS*“°* DROP HAMMERS, 
STILES & PARKER PRESS CO. 


MIDDLETOWN, CONN. 


Branch Office and Factory 203, 205 and 207 CENTRE STREET, NEW YORE. 
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